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PREFACE 

Although in the past a number of treatises on the subject 
of the Indian Indigenous Drugs have appeared, no apology is 
needed for presenting a new book to the reader. The subject 
is old, but it has not lost its intercst with time. On the 
other hand there is reason to believe that it is attracting more 
attention from the medical profession and the general public. 
It is thought that from the vast array of the materia medica 
of the indigenous systems,. investigation and research might 
bring to the scientific world many us«ful remedies for the 
alleviation of human sufferings. Although a systematic study 
of the indigenous drugs was begnn nearly a century ago and 
admirable attempts were made by the early European and 
Indian workers, the progress has been slow. ' The reason is not 
far to seek. Scientific methods of chemical investigation of 
plants have only been krwwn during the last thirty years or so. 
Properly equipped laboratories for carrying out the physiological 
and pharmacological tests did not exist in India till recently, 
and lastly the critical evaluation of therapeutic remedies was 
not possible for want of suitable research hospitals. As the 
Professor of Pharmacology at the Caloutta School of Tropical 
Medicine and as a Physician to the Carmichael Hospital for 
Tropical Diseases, I have had the good fortune of not only 
having well equipped chemical and pharmacological labora- 
tories at my disposal, but also facilities for carrying out clinical 
trials. Collaboration with and help of colleagues at the School, 
experts in all the various important branches of medicine, made 
the task less difflcult. The generous grants given to me by 
the Indian Research Fund Association enabled me to study 
these drugs through all the differertt stages. 

In this volume an attempt has been made to present these 
observations to the medical profession, research -workers, phar- 
maceutical chemists and manufacturers. Though the book has 
been based mainly on the work done by myself and my 
colleagues in the Department of Pharmacology and Chemistry, 
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a resume of praetically all recent investigations on the subjeet 
of Indian Indigenous Drugs has also been ineluded for the 
convenience of the reader. 

The book is divided into Jive parts. The hrsfc pari, is 
entirely devoted to general considerations regarding the neccs- 
sity of research into the vast domain of the indigenous drugs, 
with special reference to the problems which presented thcm- 
selves to me during the course of this work. The term 
'indigenous drugs' has been used in a eompreheusive sense and 
has been taken to include not merely those drugs which were 
originally the natives of India, but also the cxoties which have 
been eultivated at some time or other and have become com- 
pletely naturalised to the soil. The lines on which efforts of 
the worker should be direeted in order to achieve uselul results 
have been clearly indicated. The methods of effeeting cconomy 
so as to bring the treatment of disease within the mearis of the 
poor masses in India, and the desirability of using erude drugs, 
which are cheaper, in place of the refined and Anished prepara- 
tions, have been diseussed. A special reference has been made 
to the cultivation of important mcdicinal plants in Tndia, This 
part, it is eonfidently hoped, will provide much food for thought 
to all those who are interested in the study of the Indian 
medicinal plants and in making the country self-supporting so 
far as the medicinal drugs are concerned. 

The seeond part deals with the pharmacopceial and allied 
drugs. No effort has been made here to present the botanical, 
chemieal, pharmacological and therapeutic details which can 
be found in any of the Standard works. It has been my aim 
throughout this seetion to draw the attention of the reader to 
the enormous possibilities which exist with regard to this group 
of drugs and which if worked up might be of great economic 
benefit to the country, This phase of the problem of the 
indigenous drugs has thus far received little or no attention 
from the professions of medicine and pharmacy in our country, 

The third part deals with the drugs used in the indigenous 
medicine. The chief object here has been to present to the 
reader a short account of the chemieal composition, the phar- 
macological aetion and therapeutic uses of these drugs, This, 
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it is hoped, will help the medical practitioners and others 
interested to judge the merits and demerits of a particular drug 
and to decide -whether to use it or not. No attempt has been 
made in this section to give all the general information avail- 
able in the old literature. For such information the reader is 
referred to such excellent works as Dymock's Pharmacographia 
Indica, Watt's Dictionary of the Economic Products of India, 
Kirtikar and Basu's Indian Medicinal Plants, etc. Nor is it 
intended to enter much into the province of the systematic 
botanist and pharmacognosist. Only such botanical and des- 
criptive data have been given as are absolutely necessary for 
ordinary purposes. 

In Part IV a glossary of all medicinal plants gro-wing in India 
has been given. This is by far the most complete list so far 
prepared and includes over two thousand plants. The active 
principles contained and the purposes for -whieh they are used in 
the indigenous medicine are briefly indicated. References to 
any work published are given. In addition to medicinal plants 
this part conlains a short deseription of drugs of animal and 
mineral origin used in the indigenous systems of medicine. Lists 
of plants containing poisonous principles and plant remedics used 
in the treatment of snake-bite and seorpion-sting have been 
included. 

Part V gives a short deseription ol the common bazar 
medicines of India, their important vernacular names and their 
popular uses. After this a separate index of the commonly 
used vernacular names has been provided. This will enable the 
reader to trace a drug if he knows one of the common names 
by which it is known in any part of India. 

The present volume 0"wes its inception to an invitation 
extended to me by the Patna University to deliver a course of 
lectures in connection with the Sukhraj Ray Readership in 
Natural Science duriug 1929-30. The medical and economic 
aspects of some Indian medicinal plants formed the theme of 
these lectures. The interest evinced in the subject has been 
shown by the faet that letters and enquiries have been 
pouring in from all parts of India. For this reason the idea of 
extending the scope and presenting the subject matter in book 
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form was conceived. This idea, however, could not be put into 
a practical shape for some time as I went on deputation as 
Chairman of the Drugs Enquiry Committee appointed by the 
Government of India to consider the question of the quality o f 
medicinal drugs on the Indian market. Personal contaet wifch 
the professions of medicine and pharmacy during my all-India 
tour further impressed on me the necessity and utility of sueh 
a publication. On the nueleus of the Patna lectures, therefore, 
the present superstructure has bcen built. In its general plan and 
* arrangement, the present volume bears a elose resemblance to the 
lectures originally delivered but considerablc amount of new 
material has been added. I take this opportunity of conveying 
my deep sense of appreciation to the authorities of the Patna 
University. 

I have very great pleasurc in acknowledging the assistance 
I have received in writing this book from Dr. B. Mukherji, my 
former pupil and now ray assistant in ihe Department of 
Pharmacology and Dr. S. Ghosh, Professor of Chemistry. But 
for the great interest taken in this work by all the members 
of the staff of the two departments it would not have been 
possible for me to complete the work in such a short 
time. They have helped in the compilation of the list of 
indigenous drugs, in the collection of references and in the 
preparation of the index. This has been a very tedious and 
laborious work. Dr. I. B. Bose has rendered valuable assistance 
in finally cheeking references, serutinizing the proofs and in 
getting the book through the press. To all these workers I am 
very grateful. To Dr. L. E. Napier and Lieut.-Col. R. Knowles 
I owe a great debt of gratitude for the eritical reading of the 
proofs and for valuable suggestions which have saved the book 
from many blemishes. I wish to eonvey my deep sense 
of appreciation to Lieut.-Col. H. W. Acton, c.r.E., i.m.s., 
Director of the School of Tropical Medicine, who initiated me 
to research, the outeome of which is the present volume. His 
advice at every stage of this work has been invaluable. I also 
wish to place on record the encouragement given to the study of 
the Indian Indigenous Drugs by the Governing Body of the 
Indian Research Fund Association, Major-General J. W. D. 
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Megaw, c. i. e., k.ii.p., i.m.s., formerly Director of the Scliool and 
now the Director-General of the Indian Medical Service, and 
Major-General J. D. Graham, c.jj., c.i.e., k.h.s., i.m.s., Sccretary 
of the Association. To the editors of the Indian Medical Gnzctta 
and Indian Journal of Medical Research, the Iwo periodicals in 
whieh most of my work on the indigenous drugs has been 
published, I am grateful for permission to make use of the 
papers for the purposes of the book. Those who are interested 
in details of this work would be well advised to read the original 
papers, references to which are all given in the book. To 
Mr. N. Mukherjee and staf of the Art Press I am grateful for 
the care they have beslowed in printing and publishing this 
volume. 

R. N. CHOPRA 
School of Tropical Medicine, 
Calcutta, 
November, 1U32. 
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P ART I 

THE MEDICAL. AND ECONOMIC ASPECTS OF 
INDIAN INDIGENOUS DRUGS 



Historicvi, and Genkrvi, : — It is desirable to poiut 
out at the outset tbat the term 'Indigeuous Drugs' bas been 
used in its widcst seuse so as to includc within its scope uot 
merely tbose drugs wbich were originally the natives of India but 
also those wbich have been introduced from outside and have 
become completely naturalised. Drugs wbich are cultivated' 
in India, whether used in the indigeuous systems of medicine 
or in the pharmacopoeias of various western countries, have 
also been brought within the purview of that expression. 

The Indian iudigenous drugs have great importance both 
fiom the Professional and economic points of view. Medicine is 
a very ancieut art, and drugs have been used in days of anti- 
quity as far back as history cau tak e us. It is impossible to 
think of medicine as somethiug uot connected with treatment, 
and drugs have formed an integral part of treatment from tbe 
conimeucement of hunian memory. 

The Antiquiiy oj Indian Materia Medica: — The history of 
medicine in India can be traced to the remote past. The 
earliest meution of the medicinal use of plants is to be found in 
the Rig Veda, wbich is oue of the oldest, if not the oldest, 
repositories of human knowledgc, having been written between 
4,500 and 1,600 B. C. In tbis work meution has been made 
of the Soma plant and its efTects 011 mau. In the Atharva 
Veda, which is a later production, the use of drugs is rnore 
varied although it takes the form, in many instances, of 
charms, amulets, etc. It is in the Ayurveda, which is coii- 
sidered as an Upaveda (or supplementary hymns designed for 
the more detailed iiistruction of the mankind), that definite 
properties of drugs and their uses have been given in sutne 
detail. Ayurveda, in fact, is the very foundation stone of ihe 
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ancient medical science of India. It has got eiglit divisions 
which deal with differeut aspects of the science of life and 
the art of healiiig. The age of Ayurveda is fixed hy various 
Western scholars somewhere about 2,500 B. C. to 600 B. C. 
The eiglit divisions of the Ayurveda were followed by l\vo 
works written later, i. e. Susruta aud Charaka. About the date 
of Susruta thei'e is a great deal of uiiccrtainty bui it conld not 
have beeu written later than 1,000 B. C. lu tiris work surgevy 
is dealt with in detail but there is a comprehensivc chapler 
on therapeutics. Charaka, written about the same period, 
deals more with medicine aud its seveuth chapter is taken up 
entirely with the consideration of purgatives and enictics. In 
the twelvc chapters there is to he found a remarkable deserip- 
tion of materia medica as it was known to the ancient Hindus. 
The siniplc mediciues alone are arranged by this author uuder 
forty-five lieads. The methods of adininistration of drugs aie 
fully dcseribed and bear a strikiug reseniblauce to those in usc 
at the preseut time; even aduiiuistratiou of medicameuls by 
injectious for various diseased conditious has not faileri to 
attract uotice and attention, From Susruta aud Charaka 
various systems dealing with different braliches of medicine 
sprang np. Dr. Wise (1845) mentions two systems of Hindu 
SUrgery aud uine systems of medicine, three of materia medica, 
one of posology, one of pharmacy and three of nietallic pre- 
parations alone. From these one can gather the strength and 
dimensious of the seientific knowledge of ancient India regard- 
lug therapeutic agents both of orgairic and inorgauic origin. 
Kven anffisthetics in some form or other were not imkiiowu. 
'Bhoja-prabandha', a treatise writteu about 980 A. D., coutains 
a refereuce to inhalation of medicaments before surgical 
operations and an ansesthetic called 'Sammohini' is said to 
have beeu used i u the time of Buddha. 

From this period down to the Mohamuiedan iuvasion of 
India, Hindu medicine flourished. Its progress may briefly 
be traced throngh fotir distinet stages, namely (1) the Vedic 
period, (2) the period of original research aud classical 
authors, (3) the period of conrpilers aud also of Tautras and 
Siddhas (Chemist-physicians) , and (4) the period of decay and 
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recompilation. Diiring the second and third pcriods tlie pro- 
gress was remarkable in every respect and Ayurveda tlieu 
attaiued its highest development. Towards the close of this 
period Ayurvedic mediciue made its way far beyond tlie 
limits of India. The uatious of the civilised world of that 
time eagerly souglit to obtain iniormatioii regarding tlie liealing 
art from the Hiudus of those times, the iuduence of Hiudu 
mediciue permeated far and wide into Egypt, Greece and 
Rome and moulded the Greek and Roman mediciue and 
through the former, Arabic medicine also. Jacolliot very 
rightly and pertinently remarked, "We slionld not forget 
that India, that innnense aud luiuhious ceutre iu olden tiines, 
was in constant conmiunicatiou with all the peoples of Asia 
and that all the philosophers and sages of autiquity went there 
to study the scieuce of life". There are unmistakable evi- 
dences in the Grecian and Roman medicine of the influence 
of Hindu mediciue. Hellenic civilisation came most intimately 
in coutaet with Indian civilisation through the conquests of 
Alexander the Great. Diiring this period Indian medicine was 
at its zeuitli and the kuowledge of the Hindu physiciaus iu 
the domain of clrug therapy and toxicology was far iu advauce 
of others. They made an iiiimeuse study of the properties of 
every produet of the soil and systematically devoted their 
attention to the study of disease and its treatment with drugs. 
The skill of these physiciaus iu curing snake bites and other 
ailments among the soldiers of the Grecian canrp bears testi- 
mony to this. No wonder then that the Grecian medicine 
imbibed iu a large nieasurc the kuowledge of the liealing 
seience and enriched its materia medica from those of the 
Hindus. There is reason to believe that many Greek philo- 
sophers like Paracelsus, Hippocrates and Pythagoras actually 
visited the East and helped in the trausmissiou of Hindu 
culture to t'heir own countries. The work of the great physi- 
cian Dioscoroides definitely shows to what extent the aucients 
were indebted to India aud the East for their medicine. Many 
Indian plants are mentioned iu his flrst work, particulady 
the aromatic group of drugs for which India has always been 
famed. The smoking of datura in cases of asthma,' the use 
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of nux vomica in paralysis and dyspepsia, and the nse of crolon 
as a pnrgative can be dcfinitely traced lo have originated from 
ancienl India. Even llie effects produced hy exccssive sinok- 
ing of datura came lo tlieir notice. 

Tlic Romans also took a great iuterest in Indian drugs. 
Tliere is evidence to sliow that an oxternal trade in rndian 
drugs existed between India and Rome many ceutuvies ago 
The coimlry, with enormons variabililies of climale and with 
snch wonderful ranges of mouutains as the Himalayas was, 
Ironi the earliest tinieb, recognised as a rich uursery of the 
vegetable materia mcdica. In the clays of Pliny, this dvug 
traffic assumed snch enonnous proportions that he actnally 
complamed of the heavy clrain of Roman gold to India in 
buying costly Indian drugs aud spices. The following extruct 
from the writing o£ an English studcut of Oriental lileralure 
will be of iuterest in this connection. In the conr.se of a 
leeture, Captain Jolinston Saint, M. A., mentioned the extra- 
ordinary advanee made both in suvgery and medicine in India 
when Europe was groping for light in her cradle in Greece. 
Says he "If theu tliis is what we found in surgery, what niay 
we nol find in medicine froin India — thal vast and fertile 
country which is a vevilable encyclopcedia of Ihe vegetable 
worid. The materia medica of the ancient Hindus is a marvel 
froni which both the Greek and the Roman frcely horrowecl". 

II 

Evoothon of riiE PRKS^Na' Indian Indigrnous Drugs : 
- — Dccay of Indian Medicine. — After the period of the Tantras 
and Siddhas, the glories of the Hindu medicine rapidly waned 
and declined. During the invasiou of India by the Greeks, 
Scytliians aud Mohainmedans successively, u o original works 
were written and the Hindu medicine gradually began lo 
decay. During the disturbed times that Followed, a good deal 
of the existing Aymwedic literature was nmtilated or lost, and 
degeneration became discernible everywherc. Various brauches 
of medicine passed into the hands of priests, and drugs and 
herbs gave way to charms and aumlets. The medicine mau 



ADVENT OE MOHAMMEDAN MEDICINE 5 

himself becaine a meluber of a sub-caste of Brahmins io whom 
knowlcdge aud learuiug were chiefly couflned. A large section 
of them begaii to thiuk that the study and practice of tlie 
healing art, specially surgery, led to pollutiun. To tonch the 
dead body was considered siuful and, dissection of dead 
bodies being discontinued, advancenient in anatomi cal and 
surgical knowledge naturally declined. The Buddhistic 
doctrine of 'Ahimsa' also exercised a grcat inilnence in tbat 
direction. Thougli surgery declined to a great extent duiing 
the Buddhistic period, medicine again niade rapid progress. 
It was in this period that a large number of valuable drugs 
were added to the already exleusive materia medica, and drugs 
begaii to be systematically cultivated and iuvestigated. With 
the decliue of Buddhism, degeneratiou set in all rouud — in 
knowledge, learniug and practice of both medicine and surgery- 
— and the proccss of decay became well advanced about tlie 
time of the Mohammedau invasion. 

With the advent of the Muslim conquerors, the deeline 
was even more rapid. The invaders brought their own healing 
system, which was fairly advanced for that peiiod, and as tlie 
Moliam medan rule became established, the old Hindu or tlie 
Ayurvedic system of treatmeut was rapidly thrown into the 
background. The Arabic system thus iutroduced, became tlie 
fkate system of relief. Professor Bvowu, in his lectures 
delivered before the Royal College of Physicians, showed how 
greatly Arabian medicine was influeuced by the Greek learning 
in the early centuries of the Christiaii era. Althoitgli the 
chief pursuit of the chemists about this time wos the Philo- 
sopher's Stone and the Elixir of Life, they nevertheless niade 
many real discoveries. How many of these we owe to the 
Arabs is appaient f r om such words as alcohol, alembic and 
the Jikc, still curreut at the present time. There is no doubt 
that it was in the domain of chemistry and materia medica 
that the Arabs added most to the body of scientific doctrine 
which they inherited from the Greeks. Eeclerc in his 'Histoire 
de la Medicine Arabe' points out that even a century earlier 
than the Arab concpiest of Kgypt, the process of assimilating 
the Greek medicine had beguu. The Arabian medicine was 
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also inilueiiced by tlie Pcrsian Jundi-Shapor school which 
flourished in Persia in tlie 5tli ceiitury A. D. Tliis is cvideut 
froni -tlie fact tliat tliere is an uudoubtedly Pcrsian eleinent, 
especially in niateria medica, in which the Arabic nomcuclature 
plaiuly reveals, in maiiy iustauces, Persiau origiu. About tlie 
middle of the 8th ceatury, wheu the city of Bagdad was newly 
founded, the grcat streain of aucieut learniug began to pour 
into the Mohammedan world and to reclothe itself in Arabiau 
dress. The Mohammedan system of uiedicine thns brought 
with it a rich store of its owu materia medica, quite unkuown 
to the coiuitry. 

Advenl of Arabiau and Western Medicine : — The Arabiau 
or the Mohammedan medicine prevalent duriug the reign of 
the Pathan and Moghul dynasties unfortunately did not mahe 
much progress after its introduetion into the country and with 
the fail of the Mogliuls it rapidly deeayed, During the 
intifiiate contaet between the old Hindu medicine and the 
Arabiau medicine, -which lasted for many centuries, tliere was 
a great deal of iutermingliug aud each utilised the niateria 
medica of the other. The result was tliat, though both the 
S3 T stems had declined, a rich store of the combiucd niateria 
medica was left behind. With the adveut of Europeans— first 
the Portuguese, then the French and lastly the English — the 
decliue was still furtlier marked. 

Wheu the British rule was established, the Western 
system was introduced aud it was primarily intended to give 
relief to tliose wlio administered the country. As there was 
no proper system of medical relief in vogue at tliat time, the 
newly introduced Western system fouud its way amougst tlie 
people and was welcomed by tliem ; the appreciatiou aud the 
demaud for it exteuded all over the country, especially as its 
surgical achievcments appealed strongly to the people aud 
made a great effeet on them. It also brought with it its owu 
niateria medica and there was further iutermingliug and 
introduction of new medicinal plauts into the country. 

Tliis, in brief. is the story of the evolution of what are 
commonly kuowu as the Indian indigeuous drttgs. A combina- 
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tion of all drugs from the tliree sources constitute the Indian 
indigenous drugs with which we are concerued to-day. 

III 

Attempts at Reviv.vl op Indigenous Systems : — The' 
Indian systems of medicine have been regarded by m any of the 
Western scholars interested in Oriental studies as a rich niine 
of knowledge from which many useful thiugs might possibly 
be uuearthed. It has been said that the medicine of India 
was permeated with the scientific spirit as evidenced by a 
desire, by observation and ersperimeut, by iiiduction and 
deduction, to probe the secrels of nature and to build thereon 
a rational system of medicine. On the other Jiand, contrary 
opinion is also not wanting that no benefit will be derived by a 
study of the old systems which are based mainly on empiricism 
rather thati scieuce. This reasouing, howevei', does nol seem 
to be based on souna logic. A system which has survived to 
such an extent the ravages of time, cannot he entirely brushed 
aside as unscieutiiie. The opinion of Dr. Hugh S. Cuumiing, 
Surgeon-General of the United States Public Health Service, 
is worth recalling in this counection. He has exprcssed the 
belief that any system of medicine or, for that matter, any 
ancient usage or custom that has held its own for generations 
usually has soniething at the back of it, no matter how little 
it appears to bc supported by modern scieuce. He says, 
"For thousands of years, the Chinese have prcscribed the 
powdercd heads of toad-fish as a remedy for heart trouble, and 
uow adrenalin, the most up-to-date drug for the treatmeut 
of heart disease, has been fonnd to exist in the head glands 
of that fisli. For generations the faet that the American 
Indian hunters always chose the liver and the white men the 
meat when the animals they had trapped or killed were 
divided, was quoted as proof of their ign.orau.ee and primitive 
devclopmeut. YcL in the last 5 years", the great nutritive 
value of liver has come to be recognised and it is preseribed 
in cases of anaemia". In the light of these faets, old systems 
cannot be simimarily condemned as useless ^nd would forni 
fitting subjects for enquiry and investigation] 
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Of late years, a spirit of enqniry and research iiito Ih e 
ancient systems has been discemible among the people of the 
soil. Even a distinct reactinn iu favour of the revival of old 
systems has been appareut in many parts of the country As 
a result of this, considerahle intercst has been evinced by the 
pnblic and by the medical profession rcgarding the use of 
indigenous drugs in the treatmeut of disease. Indeed it has been 
argned tliat, apart from ecoiiomic considerations, these drugs 
are more suited to the habits of the people and the elimatic 
conditions that prevail in this counCry. The fjuestion of the 
rcstoration and development of the indigenous systems of 
medicine has been discnssed by the legislaturcs of the various 
provinces. It has been araaied tliat not more tlian 10 per 
cent. of the population of this vast country have access to the 
Western scieutinc medicine and that the, remaining have to 
rely on the old systems in some fonu or olher and on the 
indigenous materia medica. Tiris fact has been fully appre- 
ciated by the authoritics concerned. Lord Hardinge, iu the 
course of an address, said, "When I rcmember how many 
millions of people iu India are beyond the rcach of allopaihic 
aid provided by the Government and how many of those who 
had means of aceess to consult the best doctors still prefer to be 
treated in accovdance with the indigenous systems of medicine, 
I come to the eonclusion that I shonld be wrong to discourage 
the scheme whieh ainis at improvemeut and development of 
this hrauch of medicine". 

The difficulties, however, iu the wholesale revival and 
development of these systems are very great and are [reely 
acknowledged even by the learaed expouents of these systems. 
When it is remembered that the Ayurvedic system of medicine 
bas been practirally stationary for about fifteeu hundred yeavs 
and that no attempt has been made to advaiice the knowledge 
in conjunetion with the progress of the world, oue would find 
it very diflicult to reeoucile the old theories of two thonsancl 
years ago, however nmeh one may streteh their siguificance, 
with the recent advauce of world in scieiice. AfLer impartiug 
instrnetion to the Ayurvedic students in modern physiology, 
bacteriology, pathology, ete, to asb them to apply the doctriue 
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of vayu, pitta, kaphci, etc, to explain the causation of disease, 
cannot possibly be convincing i o them and ean liong- nothing 
but chaos and discord to Uicir minds. The students trained 
under sncli a s} T stem can neithcr be good at one nor the other. 
The same is the case with the Mohaintnedan medicine. 
Atlempts at the revival of these systems in their present form 
are bound not to succeed. 



IV 

NlSCUSSITY POR RSSUAKCH in Indigunous Drtos :— While it 
is not =01.11' object here to crmsider the merits of such revival we 
havc 110 doubt that out of the large nuiuber of drugs used by 
the Kavirajes and Hakims for centuries past and still in tise, 
there are many that deserve the reputation they have earned 
as cuves. Histoiy sliows that many of our important 
pharmacopoeial drugs were known and were also used in some 
form or other possibly loiig- hefore they were introduced iuto 
the Western medicine and before their aetions were investigated 
on seientiiie lines. Oti the other hand, there are sure to be 
otliers of little therapeutic value that are given only because 
they are meutioned in some old uianuscripts, and no one has 
taken the tronble to confirm the truth of these statements. 
Attempts must be niade to separate the good ones from the 
uscless ones and for this a systematic investigation of these 
drurrs must be nndertalceu. Medicine is a progressive seience; 
iu every department an attempt is being ina'de to replace 
enipiricism by ratioualism and nowhere is this more evideut 
than in the seience of pharmacology and tlierapeutics. 

Thus, wlien it is said that a drusr like Saraca indlca (Asoka) 
is useful in menorrhagia or Ccphalandra indica (Telakucba) 
in diabetes, or Bcrrhaavia dvffusa (Punarnava) in dropsy, the 
professiou will not accept these assertions, as t h esc are 
symptonis and signs and not eliscases ; what we wanl to know 
is their partieular value in these varions conditious and how 
tliey help to restote tlie tissues to their normal couditioii. 
The seientific miiid is not satisfied by mere statements, no 
matter from what soirrce they originate, unless corroborated 
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by clinical and experiineutal evidence. This of course 
necessitates careful and laborious woik, whicli nieaus lime and 
exteusive study. The active principles responsible for tlic 
therapeutic action bave to be isolated and worked onl. The 
way iu whicli the effect is brought about and the manner in 
whicli the .important orgaus o£ the body are affected has to be 
determijied by animal expevinieiits. The question of niaking- 
suitablc prepai ations and tbeir preservation so as to make 
their potency independeut of climatic and seasonal variations 
next assiimes proniinence. The standardisatiou of drugs and 
preparatious by chemical and biologieal nie'thods of assay is 
au important factor to secure therapeutic unifonnity ,so tlmt 
the anionnt of active principle in each dose is not subjccted 
to irregular vaiiations. These variauous, fov obvious rcasous, 
are most uudesirable and may do more hann than good, 
especially when one is dealing with potent drugs. Fresh 
juiccs and dccoctions may be efficacious btit, for all practicul 
purposes, their ntility nmst nccessarily be limited. Until these 
drug's are invcstigated 011 rational liues, their use by the 
professioii in India must be restricted; while other couutries 
not bound by these traditions will only nse them when their 
ntility is brought home to them by couviuciug proof. 

Mucli more could be doue in fiirthcriug the cattse of 
indigenous medicine and niaking it really nseful to the people 
in this couutry by a thorongh study of the indigenous drngs 
than by wholesale revivals of the old system under vastly 
changed environments. The active and nseful drngs should 
be separated from those which are inactive and worthless, and 
they should bc brought into use for relieving the sufferiiiEts 
of tlic vast masses of liiunanity in this couutry- The ecouomic 
conditiou of the people is so low that they often cauuot afl'ord 
to use the expeusive mediciues of the Western system which are 
mostly imported from outside. The result is that the majority 
of the ryots have either to go without them or rely on the 
erude drngs sold in the bazar, niany of which are active, while 
others are devoid of the therapeutic activity they are allegcd 
to possess. 
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V 

Histokicai, Survey of Research in Indigenous Drugs : 

We have already traced the evolutiou of tlie indigenous drugs 
f ioni the earliest Vedic tirnes to the advcnt of Western medicine 
in India. We will uow glance for a momeiit iuto the aucient 
Sanskrit materia medica preceding the advent of Arabic 
medicine. Some old Sanskrit works dealing with the classi- 
fication of vegetable drugs and the utilisation of their parts 
in medicine as practised by the Hindu physiciaus of 14 or 15 
centuries ago piovide a most intcresting reading. In bouks like 
'Kalpastanum' elabovate classifications of diugs and medicinal 
plants are given. itfivisions are made under such headings as 
tuberous and bulbous roots, barks of root, bai'ks of trees 
possessing pecuhar smell, leaves, flowers, fruits, seeds, acricl 
and stringent vegetables, milky plants, thosc containiug giuns 
and leams, etc. In the satu e -work tbe earliest referene.es 
occur respecting botanical geography, the sites and climates of 
different plants, the soils and seasons for collecting medicinal 
plants, the duration of their efficiency, the method of storage, 
and the weights and measures to be used iu pharmacy. Thcre 
is evidelice to show that even in the eailv Buddhistic period» 
pharmaceutical gardens were established for growiug drugs 
and berbs for supply to the pbysician. Elaborate directious. 
are to be fouud regarding the nianipulatiou of drugs, some of 
them by no meaus unworthy of methods in use at tbe prcseut 
time. -/Detailed instructions are given on every conceivable 
poiut, such as the gathering time, parts to be colleeted, making- 
of preparatious from them, etc. Annnal plants were to be 
colleeted before the ripening of tlie seeds, biemiials iu the 
spriug and pereuuials in the autuiun ; t\vigs wete to be of first 
year's growth ; the roots to be colleeted in the cold seasem, the 
leaves iu the hot seasou, the barks and woods iu the rains. No 
fewer than 26 different forms of preparations have been 
deseribed iucludiug decoctions and infusions in water and 
milk, syrups, expressious, distillatious, powders, extracts, 
medicated oils and fermentation produets. While the kno-w- 
ledge of aucient Hindu physiciaus of medicinal herbs was very 



12 HISTORICAI, SURVEY OF RESEARCH 

vast and tlieir vegetable materia niedica was exteusive, it is 
ciirious to nole that, lhougli uudoubtedly they had ])icked up 
many herbs grovving- in tlie uiounlains and in the plains having 
remarkably poteut active principles, some of tlic pianis, (mite 
as active, grouiug side by side willi the others, were left un- 
toiiched. JSuch for example has beeu the case with beha- 
donna, ephedra, artemisia, etc, all of which grow iu great 
abundance in many parts of the Himalayas and yel no uotice 
was lakcn of them. Some of these very drugs \\eve utilued 
by the Chhicse and Arabian medical meu of the cotrespondiug 
periods with success. The reasou for tiris is very diineult to 
nuderstand. After the period of deeay had set in, very little 
interest ccntred in the nev drugs. The knowledge conlained 
in Ayurveda and other similar books began to ke considered 
hispired and incapable of improvemcnt by the ingenuity of 
nian. The result was that not only did the existing knowledge 
remafii at a staudstill for nearly fifteeu centuries but much 
of wliat existed was gradnally lost. 

We have alreadv referred to the high Standard of medical 
knowledge of the Mohammedans iu the 8th and 9th centuries 
•of the Christian era. Adolf Fouahu in his 'Znr Quellenknnde 
der Persischen Mcdizin' enumerates 400 Persian works, very 
few of which have been publibhecl, dealing eutirely or pavtly 
with medical subjects. Two of these works 'Abu Mansur 
Muwafl'aq's Materia Medica' composed in 950 A. D. and 
"'Dhakhira'-i-khwarazmshahi" , a system of medicine writtcn iu 
the 12th century are well-known. In these books materia 
medica is divided into three parts, the first dealing with animal 
products, the sccond with simple vegetable drngs and the third 
with compound medicameuts. In some of these works mcntiou 
has been made of drngs which produce amcsthesia before 
■operatiou. Iu 'Shah-nama' composed early in the llth century 
Caesarean section pvactised on Rudaba, the mother of Rustam, 
lias beeu described in which wine was usec 1 to produce un- 
consciousness. The Arabian medicine thua brought with it a 
rich store of its own materia niedica and its exponeuts paid 
little atteution to the iudigeuous drug" resources. With the 
•advent of Western medicine the inquisitive miud of the Western 
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scholars begau to probe into the mysteiiep of the Indian 
mediciiial pianis. 

The sludy of Indian indigcuous drugs was first begini in 
the early part of the last century and it was then confined 
ehiefly to the collection of availablc inforination about various 
mediciiial plants. The earliest coutributious were f ioni the 
pon of Sir William Jones wlio wrote a memoir eulitled 
'Botanical Observations on Select Plants'. This was followed 
in 1810 by John Fleming's 'Catalogue of Mediciiial Plants', 
Ainslie's 'Materia Medica of Hindustan' in 1813, and Rox- 
burgh's 'Flora Indica' in 1820. Wallicli, Royle and later 
Mouat and Macnamara did ninch towards resolving the cliaos 
which existed in the vast mass of botanical material in this 
conntry into some degree of scicntific airangement. Tliis was 
followed in 1844 by O'Shaiighncssy's 'Bengal Pharmacopceia' 
which was the iirst book of its kind which dealt exclnsively 
with the properti es and uses of the mediciiial plants used in 
Bengal. lu 1868 a 'Pharmacopceia of India' was publishecl 
nnder the able editorsliip of Wariug and it signalized a nevv 
epoch in establishiug and recording the valne of indigenous 
mediciiial products. The more impoitant diugs were officially 
recoguised with a view to their eventual adoption in the 
British Pharmacopceia. As a large niimber of tlie drugs, 
especially those in local nse, were not studied in this work, 
Mohideen Sheriff pnblished his 'Supplcment to the Phanua- 
copceia' in the following year which added considerably to the 
utility of Waring's work. 'Materia Medica of Madras' by the 
same author whicli was edited aud pnblished after his death 
by Hooper is auother very nsefnl work dealing with drugs 
growing iu the Madras Prcsidency and in use there. II. C. 
Dutt's traiislation o£ Sanskrit Materia Medica bronght into 
prominence the drugs used by the Hindu pliysiciaiis, and 
Fliickiger's aud Hanbury's 'Pharmacographia' was auotlier 
very valnable productiou whicli recorded iniportant material 
relatiug to the mcdicinal products indigcnons to India. Tlie other 
works of compai'atively recent da'te are Dymock's 'Materia 
Medica of Western India', 1883, followed by the publicatiou 
of that very comprehensive book on the Indian mediciiial 
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pianis, the 'Pharmacographia Indica', in 1885 under Ihe 
joint-edilorship of Warclen and Hooper. It ih a mosi careful 
and useful eompilation containiiig a mass of infonnalion 
regarding the uses of the indigenous materia mediea in Ihe 
Easlern and Western niediciue. The most elaborate work of all 
is 'A Diclionary of Ihe Economic Products of India' pnbli.sberi 
in 1895 by Sir George Walt, the Reporter on ihe Kcnuoniie 
Products to the Government of India. Tiris monumental work 
not only gives a suminary of all the prcvious work on the 
medicinal plauts but every page of it teems witli information 
regarding the use of diFferent barks, roots, flowers, leaves and 
woods for different medicinal purposes- Notes are added 
regarding the cultivalion of various drugs; the economic 
imporlance of many of tliem with refereuce to their inland 
and export taide is also< deseribed. The ouality of tlie drugs 
produced, the parts of tlie couutry to which they beloug and 
even the resvdts of theiv elimeal trials by vai'ious medieal 
autliorities are meticnloitsly recorded. Works published still 
later such as Kanai Eal Dey's 'Indigenous Drugs of India' 
and Kirtikar and Basu's 'Indian Medicinal Pianis' are laigely 
suunnaries and compilations from the above mcntioued litera- 
titre. In the latter work, plates illustrating various important 
medicinal herbs are given which greatly help the worker in 
differentiating tliem from plants with which they are apt to 
bc confused. 

The literature nientioued above is very valuable, as it 
contains not only information from Ayurvedie and Tibbi 
sources, but also gives the results of personal observations and 
experiences of some of the writers. There is no doubt that a 
cousiderable amouut of botanical mvestigation in(o the scieutific 
naines of drugs has bcen accomplished though more remains to 
be done in the casd of some drugs to elear up mauy poiuts with 
respect to their exact botanical sources. New drugs that have 
eseaped the previous investigators require to be explorecl in 
all their details. Warden and Hooper carried out a very 
laborious study of the chemical compositiou of many of the 
important drugs. The Indigenous Drugs Committee did use- 
ful work and was responsible for obtaiuing autheutic specimens 
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of tried remedies, making Standard preparatious and eucourug- 
ing their use in the various Government institutions throughout 
the couutry. Besides tliese efforts, luauy individual workers 
liave from time to time laken tip some drug and tried to 
establish its phannacological actiou by modern methods of 
research, bnt tliese ivorkers liave beeu handicapped for want 
of properly cquipped laboratories. 

Admirabla as all tliese attempts liave been, yet the pharnia- 
cology of most of the iiidigenous remedies reniained an nn- 
explored field till recently. The reason of this was not far 
to seek. Investigations of tliis uature reqnire a considerable 
oiitlay of uioney in the fonn of well-equipped chemical and 
phannacological laboratories, while a liberal stafl of corapetent 
chemists and pharmacologists is auother essential prcrecpiisite. 
Medicine is now intimately related to cheinistry, and the 
ultimate solutiou of most problems, whether physiological or 
biological, rests 011 some physical or chemical basis. Tliis is 
forcibly presented to ns in the study of tlie actiou of drugs. 
The importauce of the co-operation of chemists at evcry stage 
of research work can only be realised by the workers them- 
selves. If satisfaetory restllts have to be acliieved and if the 
work is to be carried ont on the same Standard as other 
dvilised conntries, the co-operation of competent chemists is 
essential. Bcsides this the time and labour required to work 
out the chemical cornposition of a single drug are euonnous. 
This may be judged from the faet that it would take au 
■experienced chemist several months, perhaps a year or more, 
to isolate in a pure state and rouglily deseribe the uature 
of the different chemical constitueiits of a single erude drug. 
The determinatiou of the chemical coustitutiou o£ the active 
principles concerned would take a considerably louger time eveu 
if the chemist devoted his time entirely to one active principle. 
The isolatiou of a sufficient quaiitity of the active principles 
and the testing of them pharmacologically would occupy severaJ 
months. The maguitude of the task of worldng out all the 
drugs used in the iiidigenous syslems of medicine transeends 
all iniagiuatioii. There is such an euonnous field for research 
in this direetiou, and so little has been done, that it is 
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impossible for any one individual or any one instilntion to 
cope with it adcquately. The co-operation aiuL intimale 
association of a large nunibcr of siucere and devoled workers 
of ability is ueeded to find thc truth. Chairs iu pharmacology 
should be founded by thc various uuiversities and medical 
colleges, and facilities given for research work. 

The situatiou niust however be faced. As tlie action of 
these drugs or their active priuciples can only be established 
by a careful chemical, phartnacological and cliuical study, 
the investigation in all the three aspects sbould be carried 
on side by side. The experimental work 011 the phannaco- 
logical side can be doue only in laboratories well ecuiipped 
with all modern appliances. None existed in this country 
to enable one to do the work on scieutific lines till the Calcutta 
School of Tropical Mediciue was established in 1921, one of 
the main duties of the Profcssor of Pharmacology being 
investigation of the indigenous drugs on scientific lines. The 
chemical de]")artnient of this institution has a team of 
experienced chemists who work out the chemical composition 
of drugs, isolate the active principlcs, and harui them to the 
pharmacologist for dctermination of their action 011 the aiiinml 
organisiri. The cliuical testing of the drug is niade possible 
by the Carnhchael Hospital for Tropical Diseases, a research 
hospital attached to this institution. In this way it has beeu 
found possible to go through a uumber of drugs iu all the 
varied phases of their investigation, i. c, from the isolation 
of their active principles to the testing of their action 011 
aiiimals and fiually to the makiug of suitable preparations for 
trial on patieuts, and for recording the results of therapeutic 
trials. 

VI 

'Tiiree Main Aspects of thu Problem: — After a careful 
survey of the Indian mediciual plants threc aspects of the 
problem forcibly presented themselves from scientific as well 
as ecouomic points of view. The research work on indigenous 
drugs initiated by the author at the Calcutta School of Tropical 
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Medicine was, therefore, uudertaken witli tlnce main objects 
in view : 

Xl) To make Iudia self-supportiug by euablin^ her lo 
ulilise the drugs produced ia the couutry, and by manu- 
facturing theni in a fonn suitable for admiiiistratiou . 

t2J To discover remedies from llie claiius of Ayurvedic, 
Tibbi and ollier indigenous sourccs suitablc to bu employed 
by the exponents of Western medicine. 

id) To discover the means o! effecting economy, so 
tliat these remedies niiglit lall within the means of tlie 
great masses in India wliose ecouomic condition is very 
low. 

It is to the diseussion of these tliree aspects which emerge 
from a stndy of the problem that the attention of the reader 
is invited in particular. 

VII VRM VCOI'CCl VI, AND AlJJED DRTJGS : — TllC fil'St pi'OpOsi- 

tion is likely to lead to great results, because a large number 
of drugs which grow in this couutry are kuown both to 
Eastern and Western medicine and the properties and aetiona 
in many cases are also not unknowii. The research here niight 
with advantage be diverted iuto two main channels. Firstly, 
there are many drugs of establisbed therapeutic value which 
are in nsc in the pharmacopceias of different countries. The 
majority of these grow wild and iu great abundance in many 
parts of India and a certain number are even cultivated. Some 
of these are collected and exported, tliough an infiiiitesimal 
fraetiou of the quantity produced, to foreign countries and come 
back to us in the form of standardised pharmaceutical prepara- 
tions and active principles in pure condition, probably at a price 
a liundredfold of the original erude produet. A host of others 
grow, niature and eveutually die without beiug put to any 
practical use whatsoever. There are nmnerous ^Kamples which 
will be dealt with at lengtli in the subsequeut pages but a 
few will suflice to ilhtstrate the possibilities of their develop- 
meut. J 

Atropa belladonna grows in great abundance in a state of 
nature iu the Himalayan ranges from Simla to Kashmir at an 

2 
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altitudc of 6,000 to 12,000 fcet ahove the sea level. 3>rgc 
quantities of the root are colkctcd in the Hazara district of the 
North- Western Frontier Province and diiring recent ycars have 
been exported to Europe and America. Hj/os£yainus_ji i \'cr ia 
a native of the temperate Himalayas at an altituele ol 6,000 
to 10,000 feet and a good quality of the drug can also be growu 
in the plains of the Pnmjab. A nnmber of speeies of Mcntha, 
Aconite and ]iim\>jrr grow all over the Himalayas; Jkini- 
-perus comiwunis oecurs abnndaiitly in some parts of Kashmir. 
Valcriana indica can bc found in large quantities in Kas-hnrir 
and Bhutan. A nnmber of varieties of Ajjjyiiisiar grow in the 
Northern Himalayas and the momitain ranges of the North- 
Westeru Frontier and santonin-bearing Artcinisia bicvifolia 
grows abnndantly in Kashmir and in the Kurraiii valley. A 
very good qnality of Podophylhuti einodi is luct witli in the 
higher shady temperate forests of the Himalayas from Sikkim 
to Kashmir at a height of 6,000 to 7,000 feet. The Forest 
Department has now taken up its cultivation in the Punjab, 
United Provinces and North-Western Frontier Province. 

^Besides tliesc there are a nnmber of pharmacopoeial dmgs 
wliich are widely nsed by the medical profession, bnt which do 
not natnrally grow in tliis country. "«They Lhrive, howevcr, 
when they are cultivated under proper conditions in suitable 
parts of the country. Examples of such drugs are numerous 
but a few of the important ones such as digitalis, ipgcacuanha, 
eucalyptns, cinehona, jalap, ete, may be citcdT They were 
introduced iiUo" Imtta inauy years ago and are eloing wcll. On 
account of the great demand for these drugs their produetiou 
in tliis country wotild be of some cconomic importance, especi- 
ally in view of the, gradual exteusion of Western medicine 
among tlie masses. ^Tudia possesses most wouderful variability 
so far as the temperature and general climatic conditions are 
concerned and as will be shown later every couceivable drug 
ranging from those growing in the hottest tropical and clamp 
elimates to those growing in dry, temperate and very cold 
elimates can be grown and acclimatised in some parf or other. 
From the geological point of view also every grade of soil from 
alluvial deposits to hard rocky formatiou and sancly deserts 
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is met with. Profes&or Greenish of the London School of 
Pharmacy" rightly said, "India, owing lo the remarkable 
variatkms she possesses of climate, altitude and soil, is in a 
position lo produce successfully every variety of medichial lierb 
required by Europe". 

It sliould be remembered, howevcr, that the soil, the 
season and the gathering time are some of the important varf- 
able factors with plants and it can liardly be espected that the 
amonut of active constituents would be constant undev all 
conditionsv In some cases the cuiality is good and constant, 
but in the majority of instances the percentage coiuposition of 
the active principles has yet to be detcrmined by cai'eful 
methods of cheiuical and biological assay, to show that these 
remedies, growing in a state of nature, are as good in rjuality 
as tbosc of the imported varieties. If tliey do not come up to 
the recmired Standard, the best niethod of bringing them into 
general use by improving Jhe_ cruality of the activeprmciples 
by suitable cultivatiou, in parts of ~0Ffe~cdtiIuTy wrTere this can 
be_done econoinically_j_ has yetjto be det ermmed."^-' 

i^Secondly, a large nnmber of plants grows in India which, 
thougli not exacrly the same, have properties and actioiis 
similar to the imported and often expeusive remedies, and 
would form excellent substitutes. Not infrecpienlly it is some 
closely-alluid^p^cTeTlirfrfcliTs~pharniacologically just as active. 
That nian y such plants do exist, there is veiy Httle doubt ; but 
since no effort has been made to work ont their medicinal pro- 
perties on scientific lines, or to confirm the work already done, 
there appears to be a great deal of uncertainty about their 
action. TJnless such work is done it can hardly be expectecl 
that they will be taken into use by the profession, in the place 
of more certaiu aud tried remedies. Wumerous examples come 
to one's mind but a few may be cited. Colchicnm_jMlemn^ 
grows on the slope s of the western temperate Himalayas 
and would form au exeeTTeuT substitiite — fo£l2Se__cfficial 

autumnale. , Scill^mdica^grows exlensively on the sca-coasT 
and on the cFricr hills of the lower Himalayas and the Salt Range 
and would make a good substitutc for S. fflartlimft., Fetula 
narthex from which a giuri resin resembling asafogtid a can be 
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obtaiuedgrojv\£S^ii__ Kashmir. The properties of P ic t asma 
qWasTioides and Gcntiaiia "TTui 100 reseniblc those <d" l'icmsmvt 
cxcclsa and lleniuina lutut respectively of tlie British Plianna- 
copceia. 

In botli these groitps there is an euarmous field {or re- 
search atid developnicut. If these drugs are investigated, their 
active iugredieuts recognised, thcir percentage compositiou 
determiued, their action cstablitdied atid staudardised, and phar- 
macetitical preparations niaiiufactured, the ecouoiuic beneiit 
to the couutry will be iiiimense. 

VII 

India's Foreign Trvdic in Cruos : — The ecouoiuic im- 
portance of the firsl proposition can only be fully appreciated by 
stndying' the posilion of the drug trade of India. A sludy ol the 
figures of the total values of imports and expoits diuring the 
last 25 years disclo.ses some remarkable faets. Botli the impori 
and esport trades liave considetably iucreased diiring the labt 
20 years. Thus in the year 1908-09 the valnc of drugs exporled 
from India amouuted to RSj_UL&».l acs against imports which 
amounted to Ss. 73.0 laca. lu the year 1928-29 the export aud 
iniport values ofcEugs were respectively 42lacs aud 200 Jacs. 
This shows the remarkable extent to which the trade has in- 
creased and at first sight this woulcl appear to be a veiy satis- 
faetory state of affairs. A eloser serutiny, however, reveals 
that the imjgyrtsjpG^gmpoi^^ tjiau_£he 

exports. This ineans that while mneh raw material ia going 
oivToFme couutry, vervcQ!isid^r^Jble_^uaiititie^^ 
paratious uianufactiiredin foreiffn_countries arc coinijiftjjittijlie 
Indian markel. The position is not improving althtmgh the 
averages of imports aud cxports for the pre-War, War aud post- 
War periods and another period of fi-^e years from 1924-25 to 
1928-29 show a slighl fail iu imports aud some rise in expol'ts. 
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TABI^E I 

Value of imports Vahte of exports 

Rs. Rs. 

Pre-War average ... ... 94,10,289 18,17,835 

War average ... ... 127,85,189 29,54,350 

Post-War average ... ■ ■ 179,91,326 36,15,878 

Average of last 5 yeavs ... 166,40,196 37,19,870 

If we now proceed a little furthcr inio details attd carefully 
study the reason of the large excess of import over export, we 
are at once struck vvith the fact that mosi of the imported 
drngs are standardised pharmacopceial preparations such as 
galenicals and purilied alkaloids, in many cases manufactured 
from the saiue drngs that have been esported ; besides these 
there is a large import of proprietary or patent preparations. 
A perusal of Table II sliows that over 100.9 lacs worth of the 
fonner gronp under the heading of 'other sorts of drugs and 
mediciues' and 42.8 lacs vvorth of the proprietary preparations 
were imported i u 1928-29. The proprietary and patent medi- 
ciues have exhiEited a pheuonieual increase diiring the last five 
years, i. e., from abont 25.0 lacs to 42.8 lacs. Tiris sliows the 
increasing" extent to which the Indian market is being ex- 
]")loited by the manufacturers of these reniedies. The fignres 
showing pliarmacopodal preparations and cheniicals have tisen 
from 87.8 lacs to 114.3 lacs in 1927-28 bui showed a slight 
decrease to 100.9 lacs in 1928-29. The import drng trade, 
taken all round, sliows a deiinite aud marked increase. '"The 
other items of iuterest in tiris table are cajrrjphoTj. wli£«e_jnrrjort_ 
is__sjj^di]x._ ii the iiiaraage, and the g uinine salts, which have 
been showing some f]\ictuatiou_but_eji the whole 
appreciable increase. 
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24 EXPORT OF DRUGS 

The most outstandiug figures iii the export Table III are 
lliose uuder the heading 'Total drugs and mediciues' wliieh 
show a persistcnt increase from 35.8 lacs to 41.6 lacs diiring 
the last five j^ears. This would appear to be promis- 
iug but £or the much larger increase in value of prepared drugs 
imported. A pcrusal of Table III also inelicates that the export 
of cincliona bark has been showing a decrease lately. The de- 
pres&ion iu the export of the bark is rather a hopefnl sigu. 
■/The cinchoua reqnirements of India are so large tbat the local 
produetion of the drug cannot keep pacc with tbe deniaurr On 
the other hand, large quautities of quiuine and quiuine salts 
have to be imported annually into the country and the esport 
of cinchoua bai'k cannot but be legardcd as harmful from an 
economic point of view. 

A list of diffcrent drugs exported uucler the heads of 
'Other sorts of drugs and medicines', spices, oil seeds, uar- 
coties, ete, in the Sea-borne Trade Rcturns of India is given 
below. The list does not preteud to be exhaustivc but fur- 
nishes only the most importaut drugs included under these 
groups. 

Aconite napellus, Alstonia seholaris, Atropa bclladouna, 
Althcca officinalis, Arachis hypogcea, Areca catechu, Anogcis- 
sus latifolia, Berbaris aristata, Butea frondosa, Catechu nigruni, 
Sweriia chirata, Cannabis indica, Cocculus indicus, Cambogia 
indica, Croton tiglium, Cuminum fiuctus, Cccsalpinia bondu- 
cella, Cassia fis'tula, Eplicdra vulgaris, Daiura jastuosa, Ilcmi- 
desmus indica, Ipomcca hederacea, Terminalia chebula, Podo- 
phyllum indica, Papavcr somniferum, Piper longuvi, Pipcr 
nigrum, Picrorhiza kurrooa, Ricimis communis, Sctusmrca 
lappa, Santalum album, Urginea indica, Zingibcr offivinalc. 

It will be seen from the list giveu above that all 
these drugs iu erude forms are annually exported from India 
to foreigu couutries at a nominal price, are utilised iu various 
medical and allied industries and a portion of them, at any 
rate, is rcturned to India iu the form of expeusive preparations. 
The fiuisUed produets uaturally feteh considerably higher prices 
and heiice the increase iu the export revenues only shows to 
what au extcut the Indian raw materials are being utilised by 
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the drug manufacturers of other countries lo their benefit aud 
IDerhaps to the economic loss of India. 

If more of the crude materials were utilised in India in tlie 
way in "which this is beiug done in otlier countries, it will not 
only save the drain of India's gold but the development of 
this iiidiibtry will opeu up a new aveuue of euiploj'ineut for 
millions of people. 

VIII 

The Drugs Used in Tir^ Indigenous Medicine:: — The 
second proposition of popularising aud introducing new drugs 
to Western medicine is a more difficult oue. Since the i^eriod 
of decay and recompilatiou, maiiy o f tlie effective remedies 
have been lost and a nmnber of uucertain ones havc come in. 
The result is that in tlie indigenous systems at tlie prcsent time 
almost every plaut and slirub growing in the country has ascribed 
to it soine medicinal virtue. These bcliefb, in some cases, ori- 
giuate from the teachings of the ancient coinmeutators and are 
based on clinical data, but in others have 110 fouudation 
whatever. Their introduction was empirical aud often a drug 
was used siinply because a single case happened to have derived 
some benefit from it. lu this way remedies have multiplied 
without proof but by belief, and, as they hail from all parts 
of India, no one seems to have a correct notiou about their 
uses and properties. The employmeut of a large uumber of 
them would thns appear, as in Western medicine, to have been 
based on empirical evidence hauded down from generation to 
generation. A thorough and complete rcsearch into all these 
drugs would constitutc the lifeloug work of innumcrable 
chemists, pharmacologists aud physicians. For practical pur- 
poses the niethod adoptcd has been to make use of the experi- 
ence of Kavirajes, Hakims and others, and to take up those 
drugs which have a Ri'eat local- rcputation for invcstigation bef ore 
touching tlie less reputed remedies. Besides, mauy of these 
drugs have been clinically tried by some of the medical men 
practising Western medicine, who havc expressed their opiniou 
regarding their efficacy; this has also been helpful in the 
selection of drugs to be investigated. 
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Dr. Konian of Madras some years ago made a cliuieal study 
of the medicinal properties of a largo nmiiber of the iudigenous- 
dnigs, and it will not be out of place to mention his conclusioiis 
heve. According to liim the followino drugs are of value 
vvheii tried on patients, but hc recomineiids tbat furtber research 
on scieiitific lines is uecessary bcfore they can lio safely lecom- 
mended f or universal adoplion : — 

Hydnocai{nis wiglitiana for leprosy ; Calycojplcris floii- 
bunda (Chempullani) as authelmintic and laxativc, it contains 
a neutral principlc wbicb gives all the reactions of santomu ; 
Eclifila jnoslata (Ilabri) as a cholagognc ; Btvrhaavia diffusa 
(Punarnava) as a diuretic ; Ilohrnlicna antidyscntcita'l (Kjirchi) 
and Bombax malabaiiciim (Simid) in dysentery ; Ahlonia, 
scholaris (thhatiiu) which contains the alldffoid dilaminc as 
aiitiperiodic iu malaiia ; Sida cordifolia (Bala) in discascs of the 
nervous system, neuritis and paralysis. 

There is also a uumber of other plants which have the 
reputation of bcing efficacious iu certaiu diseases and which 
might with advantage be investigated. Esampks of thcse are: 
Adhaloda vatica (Bakas) as au expectorant and anti-asthinalic ; 
Melia azadirachta (Nim) as an aiitiperiodic ; Saraca indica 
(Asoka) in lueiiorrhagia ; Terminalia- arjuna (arjuna) as a 
cardiac tonic ; Bahamodendion mukvl (Gugal) as an anti-rheu- 
matic and nervous tonic ; Buica frondosa as an authelmintic for 
round worms ; Peganum hannala (Tlannal or Asband) as anti- 
asthmatic and febrifuge ; Sau.ssurca lappa (Kut) as an aphrodi- 
siac and cardiac stimulan t ; /V.glc maimdos (Bacl), L'lctntago 
ovata (Isftagliula) aud Ailanlhus malabatica (Ood) iu chronic 
diarrhcca and dysentery ; llerpcstis monniera (Brahinl or Safcd 
Chamni) in hysteria aud epilepsy ; the seeds of Psoralea corvli- 
folia (babclii) m leucoderma. 

Not mfrcguently we ourselves carry out chmcal trials 
before lalang up investigatiou of a drug on scieiitific liues. 
A large nuiuber of drugs are referred to the Department of 
Pharmacology by medical praetitioners aud others for opiuion 
aud ofteu requests are made that, as the particular drug sent is 
useful, its investigatiou may be taken up a t once. To avoid 
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wasting time and money, we try it 011 a series of cases carefully 
following the instrnclions given. If the resnlts obtained after 
such trials are satisfactory the drug is handed ovcr to tlic 
chemists for analysis ; if not, it is discarded. 



IX 

Identification of Indigenotjs Herbs : — The drngs are 
niany in luimber and varied in character, and the process of in- 
quiry is long, tedious and laborious. In additicm to these thcre 
are other difficulties which confront the investigator and have to 
be surmoutited. Mauy oi the remedi es mentioned in the old 
books baffle and defy recognition and ideutification, and one 
cannot be certain from the description whether the specimens 
obtained are of the particular drug described. 

The ideutification of drugs will remaiii a priine difficulty 
until certain prominent characteristics of each drug* become 
established. No amount of verbal description of these drugs as 
given in the books will enable the botanists to idcutify some 
plants and parts which even in themselves do not invariably 
present the same eharacteristics. The resnlt is that tlierc bas 
been a good deal of confusion ; manv drugs are_ beiug sold 
nhder""VarTb'ns J iTames, difTerent drngs ttnder^.the same naiiic, 
and even the learned Kavirajes i and jlakinis cainiot say Avith 
certainty which it, the anthentic „snechneu ^nieant :_in the^pld^ 
texts. We have often cotne across entirely different herbs being 
sold in different proyinces uiictei"~"eSaerly*^ ; i:lie same name. A 
very careful enqniry bas often" to be made in which consider- 
able help can be obtained from the local uames given to the 
herbs. Thcre are professional castes who deal with the 
medicinal herbs, who have considerable knowledge of these 
plants, and who can throw miich light where all other meastires 
fail. In Central and Upper India Musheras, in Bengal people 
of snch low castes as Maules, Ecdiyas, Bagdis, Kaibartas, Pods, 
Chandals, Kaoras, and Karangas and ou the Bombay sicle 
Chandras, Bhils and Gamtas, know a great deal abotit the 
herbs tlsed in indigenous medicine and described in old 
books. 
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X 

A Retrospect of Restji.ts AcuinvHn : — The investigatiou 
of drugs usecl in indigenous medieiiie was started uearly a 
decade ago and comparatively speaking much has beeu accom- 
plished diiring this sliort space of time. A uuuibcr of important 
medicinal plants prescribcd by the Kavirajcs, Ilakims, etc, 
have beeu carefully investigated from evtry pahit of vicw. 
Tlieir chemical composition has been determined, Lhe pharma- 
cological aclion of the active principles worked out by auinud 
esperiineutalion, and fhially suilable preparations madc from 
the drugs Have beeu tested on patients in the hospital. It 
is oiily by such a thorough eucpriry thal the real uicriLs 
of these drugs can be proved and a demand erealed for 
them not ouly in India but iu other parls of the worid, This 
laborious work has hrought into prominence the merits 
and rpialities of certain drugs and it has been shown that 
they may prove to be very vahiable adclitious to the present 
armameutarium of the luedical mau to relieve the snfTerings 
of humanity, if brouglit into general use. Such drugs nn- 
fortunately are not many. A large uumber of those cxaiuined 
■ showed a certain amomit of activity but were not found to 
be superior to the drugs already possessed by the pluuma- 
copoeias; in fact, they were not eveu uearly as efiicacious. 
A third group of these drugs consists of those remedies 
which althougk largely usecl iu indigenous uieclicine were 
found to have little or no activity whatever. Many drugs 
of questionable value and doubtful utility crept into the 
indigenous systems during the period of decay. We hope 
to discuss those drugs ou which investigatiou has been coui- 
pleted later, but it will not be possible to enter into the 
details of all the aspects of this work. For this, referenee 
should be made to the origiual papers published from time 
to time. 

Apart from establishing the valuc of many uscful leiuedies 
there is anotlier aspect of this work which should not be 
neglected in our survey. At the present time most of the 
■drugs used in indigenous medicine are supposed to be 
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specifics for some particular diseases aud lay people \vill 
\vax eloquent in their dcscriptions of the wouderful cnres 
Haid to liave becn produced by some of tliese remedies. 
Glowing statements of this nature, supported by insufficieiit 
evideuce, liave also appeared in medical journals. Tliis has 
done a greal deal of harui to their rcputation, and distinguisliect 
pharmacologists of Europe and America are beginning- to be 
pessimistic and to doubt if therc is really anything of uiuch 
value in the vast array of the uiateria medica of the incligeuous 
systems of mediciue, aud are inclined to takc the view that 
an investigatiou into the properties of these drugs is not 
likely to lead to any material results.vln tliis way the 
reputation of these remedies has gnevousTy sufrered in 
Western mediciue, the good ones being indiscriminately classcd 
with the bad. Only systematic research of this kind cau 
establish the value of the useful oues. Tliereby the ehaos 
that exists in these drugs will be removed and the true teachings 
o£ the Ayurvedip aud Tibbi mediciue will becomc available to 
all the world. 

XI 

HOW TO EFFECT EcONOMY AND BKING THR TrEATMENT 

WITHIn THE means up THE MA.SSES : — The third aud the Jast 
Iiroposition relates to the devising of cxpedieuts for effecting 
econoiny, so that these remedies may reach the masses. This 
is only possible if the price of the drugs cau be cousiderably 
reduced ; for, iu a poor country like Tudia, there are millious 
of people who cannot afford any kind of treatmeiit, whether 
cheap or expensive, and havp cousequeutly to depend upon 
charitable medical relief iustitutions. The co-st of drugs is so 
heavy that most of these iustitutions, whieh have only a limited 
anuual budget for drugs, are not able to cope with the demand 
for sucli coiumou and essential drligs as quinine, castor oil, 
uiaguesia, etc., to say uothiug c\i the expeusive medicines 
whicli are sometimes uecessary and eveu indispensable. 

The only way in whirh drugs can be cheapened and 
brought withiii the meaus of the n'jasses is to utilise the local 
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resources and substitute the iiidigenous products for the inore 
expensive imported preparations of Western medicine, '*rhis 
can be done by eucouragi ng the production, collectiou and 
mauufacture of the local materiil meclica by preparing 1 phar- 
maceutical preparations in a systematic nianner. By local 
production and suUsiiiUlign of equally potent drugs of Indian 
origin for the imported drugs, the cost of treatnient can be 
considerably reduced. We have already made refercuce to some 
of these remedies aud the possibilities o[ their developuient. 
Their active principles cau be isolated, and standardised pre- 
parations such as tinctures, extracts, powders, etc, can be 
prepared without difficulty with inexpensive apparatus. 1[ 
this is done on a large scale, it will be possible not only to 
effect savijig in the seaborne freight but in many other 
charges. <J\.s \ve have already poiuted out crude drugs are 
exportcd from India al a very low price and are re-hnported 
in niany cases in the forin of refined standardised preparations 
at many tinies their orisinal price*. Carriage aud freight 
charges to and from the ports of import and esport have 
to be eonsidered at both ends. The actual seaborne freight 
may not b'e much but the insurance charges, agents' cominis- 
sions, esport and import duties, custom and exeise duties 
on aleoholic preparations greatly iucrease the price to au 
extent far beyond the means of the ordinary ryot in India, 
as these charges eventually fail on the consuiner. Besides 
that, owing to cheapness of labour in this country enormous 
reduetion in ythe cost of mamifaettire could in all probability 
be effected. A perusal of the export Table III shows that nearly 
4.1 milliou r>ounds of tea-chist is annually exportcd to Enrope 
and America at a nominal price whereas tafreine nianufaetured 
from it, amounting to 82,|200 pounds wonld be wortli 657,600 
rupees/ %ux vomica seecls to the extent of 50,000 cwt. are 
exported annually at a ^rice of Rs. 32,000, whereas the 
alkaloid stryclnvine aud plaarmacopceial galenical preparations 
made frorn it would bring Rs. 1 12,000.'" Belladonna, stram- 
uionium, castor oil seeds < and chaulmoogra seeds are takeu 
thousands of miles away i'or manufaeturing refined products. 
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Many other esamples can be cited but it is not necessary to 
discuss them in detail here,*^ 

Tliere are, however, difficulties in connection with the 
coliection and distribution of crnde drugs from thc point of 
view of the Indian manufacturera.© The chief difliculty is that 
in many cases the total value of the requiremeuts is so small 
that larger and more reliablc firms arc not interested iu thcir 
production.AFven when the recjuirements are large tliere 
are so many middlemen to be reckoned with that the local 
tuarket price beeomes very mucli inflated. As a matter o F 
factfi$indigciious materials of better tjualities liave beeu known 
to be re-imported at a cbeaper rate than those obtained 
locallyMIt wonld appear that in many cases the best qualities 
are cxported and only inferior, and adulterated material 
retahied for local consumption. ^I^o take nux vomiea as an 
examplc, tbe colleetors of the seeds in Orissa receive only 
Rs. 1-4-0 per niannd of 105 Ibs. delivered washed and dried at 
the buyer's godown. Thesc very seeds were sold in Calctitta 
at from Rs. 4/- to 6/- per inaimd witli the result that str^ljniflg, 
faetories have sometimes had to be temporarily elosed down, 
as with this price it w as impossible to compete with. tbe 
Ruropean maiiufacturers. 

In spite of tiris, during recent years some progress has 
been made in the direetion of niattufacture of pharmacopceial 
preparations and refined chemicals for medicinal purposes from 
the erude produets of this country. A number of firms have 
becn established and caffeivie is being maimfactured from 
tea-dust, strychnine from nux vomiea seeds and epbedrine 
from the Indian species of ephedra. The output of these 
produets is, however, at present very small considering the 
size of the country and its large population. It is not 
■enongli to supply even a fraetiou of the requirenients of the 
people to say nothing of eKportiug sucli preparations to> other 
countries. Unless considerably more atteution is paid towards 
tbe development of this brauch of industry, it will not be 
possible to cheapen the medicaments sufficiently to briug them 
witbiu the means of the large masses of this country. Refined 
produets are not uianufactnred ou a large enough scale at 
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the present time. There is no reasou agaiust it, provided 
researcli on the drugs is properly organised. The Medical 
Store Depots, at the instance of the Tndigenous Drugs Coin- 
mittee many years ago, ma.de pliannaceutical preparatkuis of 
the well-knovvn . official and uon-official remedies which are 
iudigeuous to tiris conutry and issued thcni for tvial to the 
dispeusaries and, hospitals with excelleut results. Some of the 
local Jirms in Calcntta have also taken up the mauufactiire 
of galenicals. such as tinctures and extracts, not only fl'om 
the phanuacopccial drugs, bnt also From the indigeiious 
inedicines. There is a very large deniand for the fonner class, 
but as regards the latter gronp the phanuacological action 
of many of these remedies has not yet been properly 
investigated and their use is limited aniongst the profe.ssiou. 
The wholc of this subjcct should be lookcd at from a scientific 
as well as from a busiuess point of view. I£ the eapitalists 
come forward and. help in enterprises of this uature they 
will fiucl very large margins of profit. 

XII 

^Deveuu'ment ok Aluhjd Industries : — Solvents. The 
mauufactiire of refined chemicals, alkaloids, etc, for mediciual 
use can also be easily undertaken by the existing uiauufactur- 
ing firms and as a matter of fact this is uow being done on a 
small scale. Such concerns are already doing well but the 
qnestion of solvents which have to he extensively employed 
is a difficult one, With the exceptiou of alcohol most of 
the solvents such as chloroform, ether, beuzene, petroleum 
ether, etc, have to be imported from other countrics and a 
high price has to be paki for thcni. Even in the case of 
alcohol although the actnal cost of production of recriiied 
spirit at present is about Rs. 2-4-0 per iinperial gallou, the 
excxse duty charged on it is Rs. 37-8-0, i. e., uearly 16 times 
the cost of mauufactiire of alcohol. It is truc that for 
mediciual pnrposes a special concessiou rate of Rs. 5/- per 
proof gallon (bulk Rs. 7-4-0) is allowed to certain drug manu- 
factttrers with bouded stores, but in spite of this the price of 
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spirituous preparations is beyond the meant, of the poor masses. 
Unless an appreciable reductioii is made in the price of Ihe 
alcohol used for medicinal purposes, it will be impossible lo 
uring dowii Ihe price of the preparations to the economic 
level of the Indian ryot. 

Benzene and petroleum are two solveuts which come next 
in importance to alcohol. Both of them coukl bc easily manu- 
factured from raw materialb available, at a very cheap price. 
Beuzene could be uumufactured from coal in the coal-fields. 
It is being mannfactured by one or two finns of coke oven 
owners, but whereas the cost iu Englaud is one shilling per 
gallon, in India it is being" sold at Rs. 1-10-0 per gallon plns 
a duty of 6 annas; only a limited supply, not uearly sufhcient 
to meet the demand, is available eveu at this lu'gh price. 
Most of the bye-products in the produetion of coke are being" 
allowed to go waste. The other solvents such as acetone 
and glycerine coukl also be easily nianufaetured. Acetone is 
preparcd from wood shavings and sawdn.st. Enormous 
tpiautities of raw material are available as about one-ninth of 
the total area of this vast country is covercd with forests. 
Iu spite of this there is only one acetone faetory in the whole 
of India at the present time and that also has come into 
being at the initiation of the Government. Euormous emanti- 
fies of glycerine are being thrown away in the fonti of soap 
wash lye from soap faetories iu India, which could be rc- 
covered. There is, however, no firiu of soap manufaeturers 
in India ou a sufficiently large scale, to be able economically 
to recover glycerine Lo compete with the prices at which the 
imported produet is sold. Over 90 per ceut. of the machinery 
reguired for pharmaceutical faetories is at present being im- 
ported from. America and Europe. Pharmaceutical appliances 
such as percolators, tineture presses, vacuum stills, emulsifierS) 
tablet makers, pill machines, autoclaves, ete, are all imported 
from foreign countries. With a little orgauisation all this 
could be easily dotie in India and at much cheaper prices. 
There is more need for private euterprise in this direetion. 
The developmcnt of various industries in connection with drug 
maimfacture iu itself has a great future. 
3 
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XIII 



Usu of Crude; Drucis : — Secondly, by v.sing crude drngs 
and preparations Ihe cost of treatment could be eousiderably 
reduced. The utility of tlie Western medieine lo the masses m 
India has beeu limited by rcason of its coslliucss. Ils further 
progress, in spitc of all efforls thai are being liiade, is beiug 
hampered for ecoiinnuc reaaons; beeause of the poor returns 
of agrienlture and the small wage-earning capaeity of Ihe 
pcople, they can afford only the cheapest remedies and treat- 
ment. As long as the economic conditions of India remain 
aa they are at the present time, so long will the average 
villager deuiand, and very naturally loo, somethiug within 
his means, i. e., medical advice eosting a few auuas and the 
treatment costiuft less. The separation and purifying of the 
active principles from drngs or makiug standardised prepara- 
tious naturally involve eonsiderable additional expcnse. The 
result is that a boltle of medieine lastiug only a few d-ivs 
costs twelve annas to two rupcesi wliich is far beyoud the 
means of au average Indian. A gieat many of the mala di es 
of everyday life for wliich drugs are used are of a minor 
natnre. Many of the crnde drugs available in the bazars, if 
iutelligently used, are very nearly as eflicacions as the reilned 
preparations, and substitution of such dicap products is bonnd 
to bring down the eost of treatment to a minimum. Crnde 
vegetable purgatives are often as effeelive as the claboratcd 
products. Econoiny can also be effected in many of the most 
widely-used drngs in this couuLry and many examples can 
be cited. For many ycars nniniuc wss separated from the 
total alkaloids of cinchoua bark uuder the impression that it 
was tlie only effeetive alkaloid against malarial iufections. 
The isolation and rehning of this alkaloid naturally made il 
more expensive. The researches of Acton, McOilchrist and 
Fletchcr have conohisively shown that the other three of the 
main alkaloids occurring in the bark are also effeetive against 
this widespread disease in the tropies. The total alkaloids of 
the bark in the form of cineliona febrifuge were, therefore, 
■estensively tried aud after careful observations, have been 
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found to bc quite as effective as the purified quinine ilself. 
During the War, Ihe p;rice of quiniiie wcnt iip lo Rs. 55 per 
pouud, and although it cauie down to Rs. 24 per lb. in 1924 
and Rs. 18 per lb. in 1926, aud is still keeping at that level, 
it is still too higli for the ecoiiomic condition of the raasses 
in this country. The result is that mosi of the hospitals and 
dispensaries in the mofussil whose ainiual budgets are not 
very geuerous or extensive can ouly afi'ord a limited quautity 
of this important and esseutial drug, which is quite inadequate 
to meel the deinaud. In order to supply cjuinhie the supply 
of other often important drugs has to be curtailed. The 
snbstitution of the total erude alkaloids (cinehona febrifuge) 
in the plaee of pnrified quiiiine will not ouly effect a greal 
saving (large cpianlities of quiniue salts are being imported] 
but will lielp to bring the treaUnent of malaria within the 
means of the poor and thns alleviale the sufferings caused 
by this mosi universal and incapaeitaling of all diseases in the 
tropies. We have dealt with this qnestion more fully under 
cinehona. The total alkaloids of ipecacuanha have also been 
shown to be nearly as effective against amcebiasis, wliicli is 
also very prevalent in this country, as pure cmetine. Then 
again in the casc of H. anlidysculcuca il has been found that 
the total alkaloids and the galeuical preparations made from 
the bark are betler tlian pnrified conessine. The tiiicture 
made from Ephcdra vulgar is, introduced by the aulhor, is just 
as effective iu the treatment of asllnna, cardiac failurc, ete., 
as the very expeusive alkaloid erhedriue. Such cxamples 
could be multiplied. It should be possible to prepare tablets 
from many of Ihe indigenous drugs which could be sold at a 
very cheap price. Attention to this subject is of great im- 
portance to this country, because economy and low cost of 
advice and treatment are of paramoiml importance to auy 
plan of mcdical relief that can hopc to succeed in tiris country. 

XIV 

Cur/MVATiON of Medicinai, Pi,ants : — Utilisation of 
Foresi Resources. — Lastly we will touch on the important 
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qneslion of the cultivatiou o£ drugs on a commercial scale in 
lliis country. India is a vei'itable emnorium of medicinal 
pianis; uearly three-fourtlis u f the drugs mentioned in tim 
Eritisli and other pliarniacopotias grow liere in a state of 
n atur e. Not only has the country grcat resources so far as 
the medicinal plants are concerned, but many kinds of 
perfumes aud spiees wlrich are knouu all over the vvorld 
abound in it. India posscsses climatic conditions varying 
from the torrid to the frigid zone. El embraces vast tracts 
of tropical plains, temperate liills aud valleys, irrigated soil, 
moist and dry climates and cheap labour. It has iu Caci been 
described as an cpitome of climates, seasons aud soils of the 
British lunpire. It is, therefore, possible that the drugs which 
do not naturally grow witliin her bouuds could be easily made 
to do so. Acclimatisation is possible to a lars c extent with 
almost any plant and there are many instances whcre plants, 
indigeuous in one country aud origiually marketed froui oue 
country ouly, have been introduced iuto the other countries 
and estahlished on a very finn foundation. 

vSo far reliance has beeu almost eutirely placed on the 
natural resources of the country and the drugs growing iu a 
state of nature alone have been chiefly collectcd aud utilised. 
The fact should, liowever, be appreciated that although the 
comitry embraces every climate and situation the great obstacle 
ta the devclopmeut of forest drug resources has always been 
the question of transport. These forests in many instances 
are situated hundreds of nules away from the railheads aud 
the cost of transport would be prohibitive. The transport 
facilities have, however, beeu greatly improved diiring recent 
years aud tlie adveut of motor transport has brought distant 
places within rcach. The Forest Department, we have uo doubt, 
leaves no stone untnrned to utilise all their resources to the 
fullest extent aud already there are sigus of activity. Witli 
the setting" up of au Imperial Council of Agricultnre, and the 
large research grauts it has at its disposal, the sulrject of 
cultivation of medicinal plants, it is hoped, will also receive 
the attention it deservcs, aud the drug resources of the country 
will be developed to their f uli e"xtent. 
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Drug Cultivation : — Importaut medicinal plants such as 
digitalis, ipecacuanha, cinchona, jalap, etc, are already being" 
grown, and there is no> reason wliy the country slioukl not 
grow every drug to supply her owu needs, if not for export. 
It has beeu shown that already a large export trade is in 
existeuce in" some of the pharmacopceial drngs. Materud 
collected at random, however, is very ofteu not up to the 
Standard quality and the trade has suffered mauy vicissitudes 
for this reason. The variations iu the quality of wild grown 
drngs is a very serious drawback to their employinent for 
therapentic purposes. The result is that India iuiports not 
only largc quantiti.es of drug preparations and purified 
chemicals, but also crude drngs to the extent of mauy millions 
of rnpees annually. Vast tracts of land are Ij'ing waste at 
present iu the country which if utilised for the cultivation of 
drugs vvill not only enrich those concerued in. the enterprise 
but will give the people of the soil drugs at a reasonable price. 
The great advautage accruiug from a systematic cultivation of 
drugs is that a regular supply of genuine drugs of a Standard 
quality can be assured. The total area of land uuder cultiva- 
tion of various crops in India is 324 millions of acres of which 
the non-food crops occupy ahout 65 million acres, i. e., roughly 
24 per ceut. of the total cultivated area. Of the non-food 
crops the drugs and uarcotics occupy about 2.6 million acres, 
i. e., 0.8 per cent. of the total area of land under cultivation. 
The Government plautations for the cultivation of cinchona 
though noniinally nearly 15,000 acres actually occupy less 
than 6,000 acres. Narcotics, such as hcmp, tobacco, opium, 
etc, occupy the major portiou of the remaining land. It woulcl 
appear from tliis that, with the exception of cinchona aud a 
few suiall ex]"ierinieutal farnis for other drugs in places like 
Saharanpur in the United Provinces, and Coimbatore and 
Ootacainuud in South India, very little is being done at present 
to foster the cultivation of medicinal plants. This fact is 
iudeed deplorable. The idea of cultivation of medicinal plants 
iu botanical gardeus uuder experts is not a new one. As 
early as the 16th and 17th centuries botanical gardens for the 
cultivation of drug plants existed aud great interest was 
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exhibited in tlieir maiutenauce by the ruliug chiefs and 
prinees. In 1560, there uere fifty sitch gardens in Ilaly. The 
bolanical gardcn of Pisa and the drug garden al Padua, which 
are said to have been starled somewhere in the year 1546, slill 
exist. The drug emporium al Leiden in Ilollaud dales from 
1575. In India, bolanical gardens for cultivation ol drugs were 
reared under highly (|ualified speeialists diiring the Buddliistie 
regime. Therc is evidence to show that Asoka the Greal 
had a spcciul fancy in this direction and subseribed large 
gianls from the slate fuuds towards their developmeul. In 
this geueration, the utility of drug gardens is also fully 
apprecialed by the people, but the chief reason whicli seems 
to have kent this impoilant scheme iu the baekgrouud is that 
gra\e doubls have beeu expresscd iu mauy qtiailers regarding 
the finaneial suceess of medicinal plaut cultivation in this 
country. Although the consumption of vegetable drugs has 
decreased diiring the lasi 50 years and the synthetic prepara- 
tioiis are f asi replacing the drug's elaborated iu Nalure's lahora- 
tories, tlie former are still our mainstay. Diiring the past few 
years, the productiou of vegetable drugs has actnally inereased 
in Gennany, a country in which the cheniical industries aie 
perhaps more developed Ihan in any other country in the 
world. Furlhermore, iu countrics like Oermany and Belgiiun 
medicinal plauts and esseutial-oil gardens have proved a greal 
suceess. The state in Prance i<i taking a great deal of iuterest 
in growing" drugs o u a large scale and in the United States 
of America medicinal herbs are being- cultivated on an 
industrial scale and the cultivators are reaping a rich harvest 
and malang large profits. More interes! created i n this 
direction will be greatly to the advantage of all coucerued. 
Iu the United States of America there is a Bureau of Plant 
Tndustry attached to the Botauical Survey Brauch of the 
Department of Agriculture where all questious relating to the 
developinent of drug cultivation are cousiderecb This Bureau 
sends its agricultural experts to various parts of the world to 
investigate the elimate, soil and environments suitablc 
for the growth of a particular plaut. There are also agricul- 
tural farms for plaut industry in Gennany and Belgiuni, and 
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in many places cultivation of drugs has becu comhined with 
cultivalion of pianis f o r the cliblillatioii of essential oils and 
perfumes. Recently the commomvealth o£ Soviet Russia atid 
the Huugarian Government liave been showiug a great cleal of 
interest in the subject and ai'e establishing bureaux for currying 
ou drug trade. Ali tliese departments are doing splendid work 
in tlieir respective comitries. 

If such a system is introdnced into India, it will iudeed 
work wonders. Establishmeiit of a drug eniporinni was 
suggested many years ago but has not yet materialised. It is 
true that experiniental drng fanns have been started 011 a 
small scale iu places Kke Saharanpur, Mungpoo, etc, but thcir 
sphere of activities has so far been very limited. A start in 
this direction has been made recently uuder tlie auspices of 
the Forest Research Institnte, Delira Dua. The Minor Forest 
Products Department of this Institnte is trying drug cultivation 
ou an expcrimental scale and already encouraging results liave 
been attained iu many respccts. As early as 1913 Mr. Puraii 
Singh, Chemist of the Forest Research Iustitute, Dehra Dun, 
made some very valnable suggestions to encourage the cultiva- 
tion of uiediciual plauts iu India. He suggested that the 
first thing to do was to make a completc survey of the extent 
of the inland trade iu the mediciual drug s mentioned iu that 
monumental work — A Dictionary of the Economic Products- of 
India — as well as those fouud growing wild iu the Indian forests, 
so that the fignres of annual consumption of dift'erent provinces 
could be aseertained. Notes should also he made of the sources 
ironi which those proclucts are olilah) ed al the prcsent time, 
and of the extcnt of the preseut demaud and the possibi- 
lity of ils expausion. Only after conipletion of such a survey 
would it be possible to make an orgauised atlempt to preserve 
forest areas where the most important drugs grow, to study 
the best metliods of cultivation and, if ueed be, to extend the 
cultivation. Many of the clrugs coiicern the Forest Department, 
but the Department of Agriculture would also be interested 
in a very large nuuiber of them. The co-operatiou of expert 
botanists, pharmaceutical chemists and pharmacologists is 
essential for the success of such a seheme. They can not only 
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advise regarding the localily where pavtienlar dru^s can be 
&iiccessfully cultivated, Vmt nlso the time suitable Fov cultiva- 
tion, collection, ctc, to get tlie niaximmu activity and yielcl 
of their active principles. They can devi.se methods for 
impioving tlie contcnts of the active priueiple wlierc they are 
deficient. A detailed btudy of the cheinistry of the Indian 
medicinal plants will not ouly contrilmte ncw facts to the 
science of drug cheinistry, but such a study is bovtnd to bring 
them to the uotice of the medical profession in India and 
elsewhcre. Work done on Artemisia ma-iiHma illustrates how 
the artificial cultivation and acclimatisation of a drug can be 
effected, aud how improvement in tlie contcnts of active 
principles can be brought about by seientific cultivation. 
Aitcmisia. contaiuing santoiiin vvas l)elieved to grow only in 
Russiau Turkestan, bn t diiring the War, wheu that snpply was 
cut ofl", Van Earen by scieutifically studying the nature aud 
habitat of the plant successfnlly grcw Artemisia cina ia 
Ilolland, which gave a fairly higli yield of active principles. 
Then again Artemisia growing in a state of nature in the 
Rnssian Turkestan had a santoiiin content of 1.5 to 2.6 per 
cent., but by proper cultivation the aniouut of active principles 
could be increased froin 2.6 to 3.6 per cent. investigations 
on these lines would undoubtedly open up a vast field of 
research to the chemists and pharmacologists, the seientific 
and ecouoinic iniportauce of which is difficult to over-rate. It 
goes without sayiug that seientific research in the modern 
wortel is the basis of ecouoinic improvement. Earge co- 
operative and business agencies arc developiug their research 
departments at very large expense and cousider it a profitable 
investment. Systematic research in this direetion would not 
ouly be profitable to the drug growers but would also benefil 
tlie private capitalists by enabliug them to open up new ancl 
hitherto untrodden fields of enterprise in this country. With' 
the devclopnient of one industry, other mdvistvies will flovirisri 
side by stde and the whole nation will be euabled to reap 
their betiefits. 
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XV 

Propsibtary Medicines : — The problem n f effectiug ecnnoniy 
might also be tackled from another side, that is by avoiding 
as far as possible the nse of proprietary and ])atent medicines. 
A perusal of the impori table will show that drugs belouging 
to tliis class ate being- annnally iniported into the eountry to 
the extent of 42.8 lacs of rupees and the figures aie going 
np every year. The lendency on the pait of the medical 
profession iu India to use proprietary drugs i u preference to 
the pliarmacopreial drugs is to be greatly deplored. It is 
a painful thing to see that almost every prescription seut to 
the dispensing chemists in Calcutta contains some proprietary 
medicine or other. These of course greatly increase the 
expense to the patient and this fact unfortvmately is not oftcn 
realised by the practitionevs. We have always held that if the 
combined drugs of the British aucl United States Pharmaeo- 
pncias are not going to give relief to the patient, proprietary 
remedies whose composition and action is in mau y cases nn- 
known will certainly not improve uiatters. While it cannot 
be denied that some of the proprietary remedies are verv 
effectivc therapeutic agents, a lars e number of them have not 
even the efficiency of cheaper and more easily available drugs, 
and some have been proved to be not only entirefy useless 
but even hanuful. This widespred use of proprietary medicines 
cannot be attiibuted to anything but lack of interes! 011 the 
part of medical practitioners in the science of pharmaco- 
logy. If they paid a little more attention to the rationnl 
rather than empirieal use of drttgs, they would not be so 
easily deceived. They would not be so ready to believe the 
preposterous claims put forward in the drug notices and 
circulars sent to them by the mamifacturers wlio advertise 
ou a lavish scale, putting forward claims whicli cannot be 
substantiated, not ouly in the 1ay papers but also in some of the 
medical jonrnals iu this eountry. It is a matter for deep regret 
that medical jonrnals should leud themselves to the publication 
of sneh notices. 
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XVI 

Adui/«.uution OK Drtjgs :■ — From very early times adultera- 
tiou of drugs was very severely deall with in India. In 
thc Euddliistic period auti-adulteration laws were drawu up 
on the lines of strictest severity and even tlie slifihtest care- 
lessness 011 the part of tlie physician was vigorously deall 
with. The dicium laid clowu was that 'all physiciatis who 
treal their patients wrongly shall pay a fiue'. Unfortnuatdy 
thiugs were changed considerably with the deeline of the 
Ayurvcdic medieine. Partly on account of ignorance and 
partly because of delibcrate inteuLion on the pati of dcalers, 
adulteration of drugs has been practised for maiiy eeuturies. 
AduUeratiou and substitutiou of one drug for another was so 
rife in the case of the iudigeiious drug-s that the faith of the 
people of India foecaine weakened in thc produets of their 
own covmtry. Outside India, drnfts o{ Indian oviftin aru at 
the present time rcgardcd with suspicion and considered 
worthless and nnreliable on this score alone. Cannabis indica 
bas losl a considerable portion of the reputalion it once had 
in Furopean practicc on account of the fact that it is not of 
thc same Standard of rpiahty as it was in fornier years. 
Similarly the bark of H. antidyscnlerica. (F\wrhi) losl ils 
undoubted position as a specific in dysenteiy through the 
substitutiou of worthless barks; the aconiles were equally 
unreliable. Even iu the domain of the tmished produets 
considerable adulteration occurs. Nostrums and quackery are 
rampaut to such an exteut that people are duped every day. 
Many of the tinctures and spirits are below strenfith and this 
factor has brought the Indian mamifacturers to a very low 
position and has had a damaging effeet on India's export 
trade. Tlie evidence before the Drngs Ennuiry Couimittee 
left 110 room for doubt that, iu regard to adulteration, 
deterioration or tamperiug with the cpnlity or streugth of 
drags, very little distinction could be made bctweeu imported 
and locally manufactnred medicinal preparatious. This 
evidence was not only from mcdical meu who tried the drugs 
clinically but was also based on actual analysis of the drags 
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by such highly placed autliorities as Cliemical Esainmers, 
Public Analysts, Officers in charge of Custom and Excise 
laboratories, etc. Having regard to the seriousness and far- 
reaching character of the problem the Committee also collected 
a large number of samples of drugs at random frotn the differ- 
ent provinces of India and subjected them to a careful anah'sis 
mider the supervision of experts. The results confirmed the 
views of the witnesses in all their different aspects and reiu- 
forced the impressions generally prevaleiit. Not only is therc 
adulteration, btit mauy of the firuis sell packages wltich are 
considerably under weiglit. The traffic in such drugs is 
extens\ve and iudiscriminate. Ibdess and witil tlvis practice 
of adulteration and substitutiou is stopped the trade in Indian 
drugs and the preparations niade from them will not itnprove 
in and outside India, and the use of iiidigeuous products in 
the treatmeut of diseases will not be successfn] . The fact, 
though well-known, should be . emphasised that economy 
camiot succeed at the eost of efficiency. 
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THE POTENTIAI, DRUO RESOURCES OF INDIA 
riiA-RMACOra^iAi-, and aluku ijruos 

The drug resources of India are vast and inushaustible 
aud il can be said witliont exagg"eration tliat India coitld supply 
the whole of the civilised world whh medicinal herbs. I,enving 
aside for the moment the drugvs used in the indigenous systems 
of mediciue, whose Iherapeutic value has been investigated 
in the majovity of cases on scientific lines, moyt of the dmgs of 
established Iherapeutic value nsed in the pharuiacopa'ia.s of 
different countries grow in great abnndance and often in a 
state of nature in numy parts of India. Those wliicli are not 
indig'enous can often be grown in many parts. A list of such 
drngs is giveu below : — 

List o) Phatmacopccicd Drugs or thcir Substiliitcs drawinfi 

iu India 



1. Acacia arabica . . 
Indian substitute — Acacia indica. 

2. Aconitum iiapcllus 

3. JEgle marmelos 
i. Aloa ihincnsis 

u perryi and other species. 
Indian substitatt- — Aloo indica. 

5. Alstonia scholaris & A. constiicta. 

6. Amygdala amara 
Indian substitute — 

Amygdala comwunis. 
1. Aiiacyclus pyrethtum 

8. Arachis hypogaa 

9. Aristalochia scrpcntaria and 

A, rcticulata 
Indian substitute — 
Afistolochia indica. 

10, Ar ternista maritlma 

11. Astragalus gummifer 
Indian substitute — 

A. hcratensis and 
A. strobtlifcrus. 



(Acacia barkj . 

(Aconito root) . 
(Bela? fructus). 
(AIol-s) . 



(Alstonia ov Dita bark), 
(Amygdala). 



(ryrolhrum i"adix) . 
(Arachis). 

(Scrpenlnry rhi'/.oine) . 



(Sautonin) . 
(Tragaeauth) . 
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12. 


Atropa bclladonna 


(Belladomia). 


13. 


Balsamodcndron myrrha and other 






species 


(Myrrha). 


14. 


Biassica nigra 

,, campcstiis. 
,, juncea. 


(Mustard) . 


15. 


Butea frondosa 


(Butea £iun or Bengal Kino) . 


16. 


Camcllia thea and Coffea ardbica ... 


(Tca and coffcc plauts from 
whicli tlie B. P. drug, 
caffeine is derived) . 


17. 


Cannabis sativa (or indica) 


(Cannabis) . 


18. 


Capsicum minimum 


(Capsicum) . 


19. 


Carum copticum 


(Ajowali). 


20. 


Carum carut 


(Caraway) . 


21. 


Cassia fisLula 


(Cassia pods). 


22. 


Cassia cmgustifolia and C. acutijolia ... 


(Sentia) . 


23. 


'■Chenopodium ambrosoidcs 
var. antlielminticum. 


(Chenopodium) . 


24. 


Cinchona succiinbra and otlier 






varieties 


(Cinchona bart). 


25. 


Ciniiamomnm camphora 


(Camplior) . 


26. 


Ciunamomum zeylanicum 


(Cinnamoii) . 


27. 


Cituis auraniium 


(BiHer orauge peel). 


28. 


Citnillus colocynthis 


(Colocynth) . 


29. 


Colcliicum aulumnalc and liitcum 


(Colclucivm) . 


30. 


Convalvulus scammonia ... 


(Scaimnony root). 


31. 


Coriandrum sativum 


(Coriandcr) . 


32. 


Crotott tiglium 


(Croton) . 


33. 


CucurbiLa maxima and C. pepo 


(Cucurbita seminae) . 


34. 


Datura fasbuosa var. alba 


(Datura) . 



„ -motel 

35. Digitalis ptirpurea 

36. Doroma ammoniacum and otlier 

species 

37. Elcttaria cardamomnm 

38. Eugcnia caryophyllata 

39. "Ephedra vulgaris aud allied species 

40. Erythroxylon coca 



41. Eticalyptus glolmhis 

42. Euonymus atropurpurcus 
Indian substitute. E, tingcns. 



(Digitalis) , 

(Aimnoniacmii) . 
(Cardamoni) . 
(Caryoplivllnm) . 
(Iipliedra) . 
(Coca leaves from wliicli the 

B. T. drug, cocaine i? 

derived). 
(Bucalyptus) . 
(IJuonymus bark). 



*Not included in tlie B. P. 
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43. 

44. 
45. 
46. 

47. 
48. 
49. 
50. 
51. 

52. 
53. 
54. 
55. 

56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 



69. 
70. 
71. 
72. 
73, 
74. 
75, 
76 
77 
78 



Pcrula /tvtida 

Indian vSubstitulu. F. naitlicx 
Pa'Uiculnm vuluarc 
Gaultlieria firocumbcus 
Gcnliana lutea 

Indian substituti;. Gcntiana kurroa. 
Glycyrrliiza glabra 
Gossypium hcrbaceum 
''■ [Iemidcsmus indica 
Ilyoscyamus nigcr and niutlcus 
Iponnca pmga uud Ipoimva oiiza- 

benUs 
Jatcoililza calumba 
funipcrus lommitnis aiul /. titacropoda 
Limun iiMtatissimum 
Lobelia injlata 

Indian ,Subs. Lobelia nicolitviifolia. 
Mcutha atvensis and pipciita 
fMylabris chicoiii 
Myilslica f ra tiran s 
l'apmcr smuiiiferum 
Peuccdannm gravenlais 
Picnriia cvcclsa 
Picrorhiza kurruoa 
Pimpinclla anisum 
Pinus loutlifolia 
Piper cubeba 
Vlantago ovalu 
Podopliyllum rmodi 
Valy&ala seuega 

Indian Subs. Pnly^ala chinensis, P. 
crolaiarioidcs. 
Fsychatrla ipccacuanha 
Ricinus communis 
Rlicmn emodi 
liosa damascciia 
Santaimu album 
Strophantlms 
Strychnos nux vomica 
Styrax benzoin 
Swcrlia chirata 
Tamat indus irdica 



(AsafuutkVi). 

(1'tmiol) . 

(GauUhena). 

(GeiHiaii). 

(Ivi(|iioricL"). 
(Coltoii rocit bark), 
(Sarsaparilla). 
(H\oseyanm.s). 

(TurpeUi). 
(Calumba). 
(Junipcr). 
(L,inHecd) . 
(lyobelia). 

(MimiUioI) . 

(Cantharidis). 

(IVryristica, huIiuck). 

(Opium). 

(Aru'thi fnmtns or tlill frnit) 

(Oiias'iia) . 

(Picrorlii/ia) • 

(Anisi f mil), 

(T urpentine) . 

(Cubclis). 

(Ispaghida). 

(Podopliyllunij. 

(Senegal . 



(Ipeoacunnba). 
(Caslor secdfl) . 
(Rhubavb). 
(Rose) . 

(Sandal wood) . 
(Stforhftjithns). 
(Nux vomica) . 
(Bcnzoimuii) . 
(Cliiretta). 
(Tamat'ind) . 



"Inclutled tn B, P. 1898. 

|A prodnrt of animal origiu. 
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79. Taiaktogcnos kiirzli and Hydnocarpus 

loightiana ... .. (Chaulmnogm). 

SO. Tarcixaa<m ojficinale . . ... (Tamxacum ofliciiiale). 

81. Tcrmlnalia chcbiUa ... ... (Myvohalans). 

82. Thymus vulgaris ... ... (Thymol). 

83. Uncarta gambicr ... ... (Caleclm). 

84. TJrginca indica ... ... (Urjjinea). 

85. Valeriana u'ad/diii and I', ofjicinalc (Valerian). 

86. VibitrniiHi pritiiifolium and V. 

fcctidtim ... ... ... (Viburnum). 

87. Zingiber ofjicinalc ... ... (Zinyihcf). 

We will now study tlie most important of these drugs in 
some detail. 



ACONITUM (N. O. Ranunculaceic) 

VEE.N. — Sons. — Visha ; Hind, — Bachnag ; Beng. — Bisha ; 
Bomb. — Bachnab ; Tam. — Vashanavi. 

Aconite belongs to a genus of herbs bclonging to tlie 
Natural Order Ranunculacetc and the tribe Ilcllcborca. The 
word 'aconiton', the classical Greek nanie, is derived most 
probably from 'Alcwan' a dart, from its having beeu used to 
poison darts. Tlie root, powdered and formed into a sticky 
paste with water, was smcared over tlie arrow heads. 

Aconite is one of the oklest remedies uscd hoth by tlie 
Hindu and Mohanimedan physicians iu India and is one of tlie 
coiiimoncst drugs sokl by drug'gists. The so-called 'ferox* 
variety is still largely used as an external application. The 
root is formed into a paste (l e p) and is spread upon the skin as 
a remedy for neuralgia aiid otber painful affections. Internally 
it is used in treatment of fever and rheumatism, usually m 
conibination with otber drugs ; it is also used as a rernedy for 
cough, for astluna and for snake-bite. The Hiudu physicians 
use some varieties as cardiac stinmlants after prolonged boiling 
iu cow's urine. By this process the active alkaloids are said to 
lose their depressant action on the hcart and become stimulauts 
iiistead. 

The carlicst reference to aconite in the Hindu mediciue is 
■about A. heierophyllum (Ativisha) wliich is mentioued in works 
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on malaria medica by sucli autliors as Chakradatla (1050 A. D.) 
and Saraiiftliadhara (1363 A. D.). These writers reconimendecl 
the nse of lho &rag as a rcmedy in fevers, diarrhoca, dyspepsia 
and congh, and also as an aphrodisiac. The references lo its 
use iii Arabic and Persian works are shovt and probably 
originale from these flindu works. 

Another variety referred to, A fialmalum [Bikhma), is 
intensely bitler like quinine, and in combinalion wilh pepper 
was used hiteriially as a remedy for pains in the bowels, 
diarrhcea and vomilins, and as an anthelminlic against inlestinal 
worins ; exlemauy il was used as an applicalion for rlienmatism. 
A liumber of laborious mvesti^atiolis — botauical, ehemicnl and pby- 
siological — have been inade oii the subject of Indian aiul hjuropeau 
varieties of aconitc. Tlie researches of Alder Wrijjht, Cash, JDuustati 
and Stapf have eshaustively deall with it. Piffercnl workers have 
adopled diflerent methods of classification accordhig lo the pianis beint,' 
poisonons or non-poisouous, anmial, biemiial, pereimial, or accordini; to 
llie sti'uctnre of their root .scctions, elc. U, therefoie, eomes about that 
many new naines have bera substituted fur the older oiics and tiris has 
led to a gootl deal of confiision. Whcn a pliarmacisl in India has to 
select a sample for his usc, he has to go through the whole literatiire 
on the snbject, mosi. of wYiich is out of print, in order to identify his 
sample aud get infonuation about it. It shoutd also he rcmembcrcd 
that the alkaloids of aconites readily undergo ohauges in their cheniical 
coinposition midcr differcnt conditions of aj;c, teniperatnre, nioisliire, 
sloratfe, etc, so much sq that soinetimcs older samples have been foimd 
to be scritmsly dcficient in their aotivc prineiples. One cauuot, there- 
fore, rely on roota of questiouabIe age. 

Up to the present time tlie Indian aconites have been used 
in this country in preparations nsed for external applieation 
only. It seerns strange that they are not used for preparing" 
tinctures, etc, becanse their alkaloidal contenl is high and they 
are very active. From the phannacological and economic i:oints 
of view, these are the properties for which they ought to be 
preferred. The reason nndonbtedly is that they have not been 
proyerly staudardised- If this is done and their therapeulie 
value is established, there is no reason why they shonld not be 
nsed in medicine on a larger scale than heretofore. The author 
and his co-workers have ctirefully studied the differeut varieties 
of aconite growing in India and have cleared tip the confusiou 
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existing regarding their activity. lu order to understand 
thoroughly llie prescnt position vegardiug the acouitus of the 
Indian market, it will bc necessary to go into the classificatioii£ 
tliat liave been adopted for it from time to tirne, 

Indian Aconites of Commercc According to Old Classificalioti 

Altogetlier thcre are said to be abont 180 specics growiug 
iu the uorthern temperate zone, but over 50 Europeau varieties 
and 24 Indian species have beeu admitted and a number of 
these have been shown to coutain active alkaloids. The 
members of the genus that gvow m India are exclusively conimed 
to alpine and subalpine regions of the Himalayas from Nepal 
to Kashmir. According to Watt, six species of aconite, 
recognised by the botaiiists, grow in India, with two or threc 
varieties under two of these species. 

1. A. hetcrophyllum. — Vern. Saus. — Ativisha; Hind. — Atis; Eeng'. 
— Ataichci; Tam. — Aii-vadayam and Pers. — Vajjetiuki. U is well known 
to the hill people as being quite iiiert and it is eaten by them as 
a vegetable. It grows in the Himalayas, at an alliltida of 6,000 to 15,000 
fect above the sea level, The root is commonly employed in indigeuous 
medicjne as a mild and bittcr tonic and is sold in the bazars uuder the 
name of 'Atis' or 'Atees.' 

2. /1. napellus. Vern, Sans. — Visha; Hind. — Mithazahar; Benfi. — 
Katbish. Scveral varieties grow abuudautly iti the lemperate alpine 
Himalayas at an altitude of 10,000 to 15,000 feet above the sea 
level. Four varieties, napellus proper, A. rigidum, A. multifidum and 
A. rolundifollum are commonly known. Some of these varieties are 
poisonous and others are non-poisonous. It niay be mentioncd here 
that all A. napellus sold in the Indian bazars is not the produce 
of India. Quantities of imporled Buropean root also find their wny into 
commerce. 

3. A. ferox. Vern. Sans. — Visha; Hind. — Bisli; Iieng. — Katbish; 
Tam. — Vas harumi; Guz. — Vachnag; Pers. — Bislinag; ArCib. — Bish. Most 
of the drug usecl iu this counlry is said to be derivcd from 
A. fcrox, bui uo exact information is available on this poinl. This 
varietj^ was popularly believed to grow abnndautly iu India, lnain'y 
confined to the easlern temperate sitb-f.lpine regious of the Himalayas 
eastward of Kumaon at an altitude of 10,000 to 14,000 feet above the 
sea level, tt was differeuttated from /1. napellus by its leaves being 
less divided, its flower racemes being denscr and there being a shorter 
beak to the helmet. A. ferox was considered to be undoubtedly poison- 
ous. It was eounnonly known as the 'Indian aconite', as most of the 

4 
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root sold in the Indian bazars was believcd to be derived frotu this 
variety, though undoubtedly it was adulterated witU roots, £rom other 
varieties. 

4. The wMtc spongy root whieli is esportcd from Northern India 
is known as 'Lahore Bachiiab' or 'Mitha-zahr'. fhig root is rlevoid 
of the peeuliar smell of the A. ferox root and is probably derived from 
A. lycoctonwn which grows abuiidmitly from Knninon to Kashmir 
(Western Himalayas) at an altitude of 7,000 to 10,000 feet above the 

sea level. 

5. A. luridum is found largely in Sikkim. It finds its way into the 
market and is sold mixed with other varieties, 

6. A . palmatum grows in the eastern temperate Hiinalayas from 
Garhwal to Manipnr, but this species also is not poisonons and is not 
sold except as an adulterant to active varieties. 

In Evtropcau conmierce, all the Indian forms of aconite 
were classed as forms of A. jcrox, but it should be remeinbered 
tliat true A. Jerox is not the inost pleiitiful of the aconite roots 
i n this coitntiy and certainly not the most accessible. It thus 
comes about that the so-called Aconite ferox sold by the 
druggists is an indiserimiuate mixture of the roots of A. ferox, 
A. lycoctonwn, A. napellus and A. palmatum, the latter 
predominating. That this state of affairs has been going on for 
many years is evident from the remarks made by Dr. E. R. 
Squill in the Year-Book of Pharmacy, 1873. He said that 
althotigh only a few drugs are apparently inore cheaply and easily 
obtained than aconite root, yet perhaps in no other is there so 
great an amount of uncertainty, many parcels having been 
found to be comparatively worthless Ironi a medical point of 
view. Things have, however, improved siuce then and most of 
,the impor taut active varieties are available in the market, though 
not without difficulty on account of the teudeucy to adulteratioii 
with clieaper and inactive varieties. 

Indian Aconites of Commcnc According to New Classification 
Natnes of Type Species and Varieties Included in Type 

Napellus ... ... A. napallus, A. ferox var. laciniatwn 

and A. ferox var. spicatum. 

Atrox ... . ••• A ferox var. atrox, A. farox, var. 

polyschisa. 

Authora ... ... A. hatarophylhtm and ,-1. paperatum. 
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I<aler, Stapf (1905) divided tlie Indian acolrites iuto three types 
according to tlieir being aimnal, pei'ennial and bienaial : — 

(1) Gymnacoiiitum type (amiual duration) A. gymna.ndritvi. 

('l) Lycoctonum type (pereimial) A. lava, A. luridtmi, A. 

nif.se/iatum. 
(3) Napellus type (biennial and normally paired), 

He also classiiied tliem according to tlieir root structures as follows, 
and tbis is the ciassification whicli is now accepted by botauists. 

Napellus Type Anthora Type Deinorrliizum Type 

A. soongaricitm. A. roinndifolium. A. deinorrhlzmn. 

A. chasvianthum. A. heterophyllum. A. balfourli. 

A. •violaceum. A, naviculare. 

A. faleoneri. A. palmattiin. 

A. spicatum. A, luwkcri. 

A. laciniatum. 

A. jero%. 

A. haterophylloides. 

A. Uucanthum . 

A. dissectimi. 

A. jadvar. 

In tlie light of tiris ne\v ciassification, the position of common 
commercial aconites of India is as follows : — 

A. helerofthyllum belongs to the Anthora type of Stapf. 
The non-crystalline alkaloid atisine is non-toxic and is employed 
mediciually in this covmtiy as an autiperiodic, aplirodisiac and 
tonic. 

True Aconilum napellus is the European variety which is 
iraported and sold in this country. Its active principle is the 
alkaloid aconitine. 

Aconitum napellus (Mohri) is the A. chasmanthum, Stapf, 
which grows abundantly iu India. It was forinerly considered 
to be indentical with A. na,i>ellus of European species to which 
it is closely allied. The alkaloid obtained from this species is 
named indaconitinc ; it melts with decomposition at 
202 — 203°C, closely resembles aconitine in its physiological 
aetion, but differs only in degree. 

The so-called A . ferox of Indian commerce has been 
shown to be a mixture of four species according to Stapf's 
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elassifkation. They are A. deinorrhizum, A. baljourii of the 
deinorrhizum type, tlie former growing m Bashahr aud the 
latter in Garhwal, Ivumaon atid Nepal ; both coutaiu the 
crystalline fiseudo-aconUine, aud A. spicalum aud A. laciniatuni. 
of the Napellus type of Stapf growing in Sikkim and Bhutan, 
contaiu the nou-crystalliue bikhaconitine. Soiue of the 
specimens obtained eonsisted only of the two former varieties. 
The physiological action of both these alkaloids closely resembles 
that of aconitine.' A. ferox proper of Stapf is a rarc, poisonous 
species which has only been found once by Wallieh in Northern 
Central Nepal. We are infortued by the Conservator of Forests, 
Kashmir State, that true A. }crox has been found also in 
some parts of the Northern Himalayas. 

A. lycoctonum accordiug to Stapf is of a pereuuial type 
aud three species are iucluded uuder it — A. lavc, A. luridum 
and A. moschaium. These are nou-toxic and the species we 
examined had very slight traces of the alkaloid lycacotiitine. 
We could not isolate sufficient quantity of the alkaloid to iuvesti- 
gate its physiological action fully, but it is absolutely 
non-poisouous. It is said to coutaiu an alkaloid called 
palmatisin which is physiologically inactive. We were unable 
to isolate any alkaloid froni the samples we analysed. 

Standardisation of Indian Aconitcs of Commorce : — 
Chemical assay. ■ — Formerly aconite was standardised by the 
chemical method as laid down iu United States Phannacoposia 
VIII. In U, S. P. IX Uevisiou, the official assay process is also a 
•chemical one_with an alternative biological assay method, but the 
■chemical method was accepted as the Standard and was generally 
used. I,ater it was shown by various workers that consider- 
able variatious and inconsisteney in the poteney of aconite 
preparations existed, when assayed by chemical and biological 
methods. This is due to the faet that, though the various 
alkaloids present in the root behave similarly to solvents and 
precipitants, their phavmacological action and toxicity vary 
considerably. Chemical methods only indicate the total alka- 
loids, whether active or inactive, whilst aconitine and the allied 
alkaloids such as indaconitine and pseudaconitiue are the ones 
that are respousible for the physiological activity of the drug. 
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Por this reasou several biological methods of assay were 
developed. 

Table A shows tbe total ether-soluble alkaloid, coutents of the 
•commoii Indian varieties of acouite roots sold m the hazars. The so- 
called Aconite fero% which has been shown. to be a misture of 
A. dcinorrhisum and A. baljoiirii (Stapf) contains 0.86 per cent. of the 
total alkaloida. Of tlie two samples of A. napellus (A. chasmanthum, 
Stapf) obtained from two different parts of India, No. 1 contained 4.28 
per cent. and No. 2 contained 4.50 per cent. of ■ the total alkaloida 
rcspectively. In the European variety of A. napellus the total alkaloid 
■content is 0.4 to 0.5 per cent. so that the alkaloidal content in the 
so-called ferox variety is nearly double and in. chasmanthnni variety 
nearly ten times more. Tlie otlier varieties in the market are 
A. heterophyllum and A. lycoctonum; they contain small cjuautities of 
iilkaloids which are physiologically not very aetive. 
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Biological Assay : — Acouites are bettcr assayed, i,ot [>y cliemical 
metliods but by biological tiiethods. The 'guinea-pig' lnethod of cstima- 
tion of the alkaloids consists in finduig out the miiiiniuni lethal dose 
of a given specimeu to these animals accorcling to their body weiglit, 
and comparing it with the quantity of pure crj'stallised aconitine recmired 
for the sainc purpose as a Standard. Thts method gives a fairly acctirate 
idca of the. active princrplcs present in a giveu specimeu. We employecl 
this method for assay of l'oots of differeut Indian varieties. It was 
found that the alkaloids of the so-called Ferox variety wel'e about 1.5 
times strouger and that of the Indian napellus variety 0.7 times 
weaker than the aconite of Buropean variety. But tlie allcaloidal content 
of the ferox variety is double and Indian napellus [A. chasmauthuiil) 
10 times more than that of the Enropean napellus variety. 

To briefly summarise the preseiit positiou of Indian 
acouites : 

(1) The commoii poisouous varieties of aconites on tlie 
Indian market are : — 

(a) The so-called Ferox variety known as tlie 'Indian 
Aconite.' This has becn shown to be a inixttire of 
A. dcinorrhizum and A. baljourii of Deiuorrhizum type of 
Stapf. Two other varieties are ofteu found mixed in it, 
i. e., A. spicalum and A. laciniatum belonging to the 
Napellus type of Stapf. 

(b) The Indian Napellus variety is now knowu as 
A. chasmanthum, Stapf. The other varieties sold are 
A. heterophyllum and A. lycoctonum wliich are entirely 
non-poisonous. 

(2) Chemical assay of these varieties shows that the 
alkaloid content of the so-called Ferox fonu (A. dcinorrhizum 
and A, baljourii combined) is double that of the Furopeaii 
variety of A. napellus official in. the Pharmacopceia, and that of 
the Indian Napellus variety !>A. chasmanthum) is ten times as 
inuch. 

(3) Biological assay of these roots shows that the ether 
soluble alkaloid (pscudaconitino) of the so-called Ferox form 
is 1.5 times strouger than aconitine obtaiiied froni the European 
variety of A. napellus and the alkaloids obtained froni the 
Indian variety of napellus (A. chasmanthum) are 0.7 times 
weaker- 
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From a comparison of Ihe chemicai and biological assays of 
the different species of aconite that wcre examined, it can be 
concluded that "bolli Indian varielies, i. e., Aconile i'apcllua 
and the so-called Aconile 'fcrox/ cau be tised for the purpose 
for which aconitc roots of the Britisli Pharmacopceia are used. 
The other varieties sold in the market have quite different 
physiological properties and cannot bc used. For practical 
pvuposcs it wovild appcar pvefcrable to brmg into vtse the 
acouites sokl under the name of ferox, (the commonest 
in the market) for the following reasons : — (l) They are 
very commou in the bazars and available in large quantities 
under the name of bachnab, bachnag, mitliabish, mitazahur, 
singyabish and dagra. (2) They can be easily distiuguished 
and tlieir adulteration with any other variety can be easily 
detected, which is not the case with the napellus variety. 
(3) They are very easily identifiable both by their botanical and 
chcmical charaeteristies. The tubers are sornetinies single or 
more generally 2 — 3 fasciculatcd, fusiform 2" — 5" long, 
i" — 1" in diameter (at the thickest portion), dark brown or 
ncarly black extemally. (4) The outer cutiele is thick and 
preveuts to some exteut the access of moisture. They do not 
deteriorale rapidly, and have a fairly coustant composition owing 
probably to their being of a uniform variety. (5) The alkaloid 
cati be very easily crystallised, about 80 per ceut. being 
crystallisable, so much so that from an assay saniple of about 
10 grams of the root pure erystals are obtainable for identifiea- 
tion. 

Rcferenccs : — 

(1) AUcu, 1929, Cammcrcial Or^an'w Analysis, Vol. VII ; {'Z) The 
Acouites of Tndia (vStapf), 1905, Ann. Koy. Botanical Canicns, Vol. X, 
Part II, Calcutta; (3) Dunstan, 1897, AgrictiUural Ac'iT.l>(.v, No. 19, 
1). 379; (4) Chopi-a and others, 1928, Ind. four. Mcd. Rcs., Vol. XV, 
April; (5) Chopra and others, 1929, Ind. Jour. Med. Rcs., Vol. XVI 
Jnn. ; (6) Ilenry, T. A. and >Shnrp, T. M., 1928, /. C. S. 1'rans., p. 1105; 
(7) Sharp, T. M., 1928, /. C. S. Trans., p. 3094. 
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ALOE VERA, ALOE INDICA (N.O. Lilincea;) 

VKRN. — Sans. — Ghrita kumali ; Hind. — Kumdri ; Beng. — Ghrila 
kuniati ; Musabbar ; Tam. — Kumari. 

The uses of aloes, the common 'musabbar', for extemal 
application on inflamed painful parts of the body and for 
caiising purgation a re too well-known in India to need any 
special eomment, lts application in medicine dates back to 
the 4th ceutury E. C. It is the prodtict mostly of Aloc chinensis 
and Aloe perryi, plants iudigenons to East and South Africa, 
which have been introduced into the West Iiidies and other 
tropical countries. The plants have large ileshy leavey from 
which a thick juice flows when they are detached by means of 
traiisverse cuts. The juicc is allowed to drain into snitable 
vessels and then concentrated by evaporation, sometimes sponta- 
ncously but more frequently by boiling. The juice is colourless 
to start with but darkens, due to e-vaporation and boiling, and 
lience Ihe commercial drug is met with in dark hard masses. 
Most of the aloes, if not all, met with in commerce is imported 
into India, f Scvcral varieties of the plant, however, are common 
on the sea coast of Bombay and dijerat of which Aloc vern 
var. officinalis, also known as A . iniica, only appears to be truly 
indigenous to India. It is a coarse-lookiug plant witli big 
leaves, found in Mysore and certaiu parts of the Madras 
Presidency. It has been ideutified as the ancient 'ghrita kumari' 
of the Vedas. Aloe abyssinica is grown in Jaferabad in 
Kathiawar and Aloe vera or Aloe barbados have become com- 
pletely natural ised in India especially in the hot dry valleys 
of the north-westeru Himalayas and throughout tlie central tablc- 
land extendhig as far as Cape Comorin.l Although the drug 
yielded by tlie Indian plant seems to be in no way inferior, 
A. socoirina is most highly esteemed, figures most in the trade 
returus, and is imported into Bombay via Zanzibar and direct 
from the Red Sea ports. It is usually sent frtfm these parts 
paeked in skins, the paekages varyiug mucli in size and shape. 
In Bombay, the skins are opened and aloes repaeked uniformly 
in boxes for export to Burope. The re-export forms only a 
small pavt of what is imported, and the major part is nieant 
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f or consumption iii India. A glance at thc sea-bonie trade- 
stalibtics of Biitish India shows tliat ucarly Rs. 37,000 worth 
of aloes on an average is importcd into India. Although 
aloes does not grow largely iu a state of uature, tlie cultivation 
of tlie plant is easy and as it flourislies iu the driest and poorest 
of soils, is conld be easily produced. 

Rejercnces : — 

(1) Huiuplii-cys., 1912. Dmgs in Commcrce. 



ARCHIS HYPOG^EA (N, O. Leguminosw) 

Ground Nut ; Pea Nut ; Monkey Nnl. 

Vern. — Saus. — Buchanaka ; Hind. — Mu>igf>hali; Beng. — Chhie 1 - 

badtim ; Bomb. — Bhui-chanc ; Tani.' — Vcrk-kadalai, 

Tcl. — Vcrushanaga-kdya. 

The plant Arachis hypogcea is largely growu iu South 
America, East Indics, China, Japan, tlie French West Africau 
Colouies (Cougo) and Senegal. In India, Arachis is one of tlie 
most imporlant of the cultivated plants, bcing growu throiigli- 
ottt tlie country but chicfly in Sonth India and Bonibay. It is 
also available in certain parts of Bengal and Upper India. The 
seeds of this plant, besides being exteusively employed as a 
food-stuff, afford on expression 40 to 50 per cent. of a clear 
straw coloured, noii-drying oil with a faint odour and a very 
mild agreeable taste. It closely resembles olive oil both as 
regards taste and other physical aud cheniical properties. A 
comparison of the constauts of the two oils n'ill revcal this 
similarity "m a striking niauner ; — 

Ground-nut Oil Olivc Oil 

Sp. gr. at 15°C ... 0.9165 to 0.9175 0,916 to 0.918 

Solidifyiug; point ... to 2°C :i to 4°C 

Refractive index at 

I5° c •■■ 1.4731 1.4(598 to 1,4703 

Saponification value ... 185.6 to 196 185 to 196 

Iodine valne ... 83.3 to 105 79 to 88 usuallj 
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Arachis oil contains olcic, hypogceic, palmitie and arachic acids 
and it is gveatly esteemcd for domestic pvirposesa as it cloeb not beiomr 
so rancid as other oils. The oil is ako lejjarded in India as an aperieiit 
and emollient. 

Olive oil is largely employcd iu medicine, both externally 
and internally. It is a basis for liuiments and oiiitments. It 
is also a nutrient and a food aud can bc given in wastiug 
diseases. Arachis oil satisfies alrnost all the propeitics 
possessed by olive oil so that it cau be used as a gubstitute for 
it, particularly in India, where arachis oil is available in large 
quantities at a vcry cheap price in contradistinction to olive 
oil which is very expensive. The suhstitution of arachis oil 
for olive oil is actually carried on in commerce to a very large 
extent. Most of the specimens of 'pure lucca olive oil' from 
France and Italy are not true 'olive oils' but 'arachis oil' 
purified and passcd on as 'olive oil.' This arachis oil is derived 
from the groundnuts exported. to the continent from the Madras 
ports. 

Refcrcnccs : — 

(II Lewkowitsch, 1922, >lnalvsls of Oils and Fats.; (2) Ijouib, E. 
Andes, 1917, Vegctablc Oils a)id Fats. 

^ARTEMISIA MARITIMA (N.O. Conipositie) 

Wormseed ; Santonica. 

Vern, — Hind. — Khmdld ; Pouib. — Kiramanicnva ; Pers. — Shih, 
Sariqun ; Arab. — Afsantin-el-bahr. 

The plaut artemisia is a very ancient remedy aud was 
extensively used by the Greeks and Romans to expel intestuial 
worms^and a_s a stomachic. The old Arabian and Persian 
physiciaus used It for the same pnrpose and it was probably 
introducecl into India by them, as no mention of this drug 
can be fouud iu the old Ayurvedic writings. The flowering 
tops have beeu and are to this day largely used in the Tibbi 
(Mohanimedan medicine) in India as an anthelmintic. 
Us'ially tl, ey are powdered and are given in 2 to 4 drachm doses. 
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The druft is also used as a femedy for dropsy. A deccctiou 
madc from the plant, vvhich would consist mainly of the 
essential oil, is used as a cardiac and respiratory stinmlant. 
Artemisia maiilima, Limi. {A. brevifolia, Wall) grows abun- 
■dantly in the high altitudes of the Himalayas from Kumaon 
to Kashmir at a height of 4,000 to 12,000 feet. Il is said to 
grow more abundantly and miiformly in Beluchistan, Chitral 
and Afghanistan thau in the Himalayas. It grows in such 
abuudance in the last-namcd couutry that it is used as a packing 
material for fruit whieh is imported from Kandahar. In spite 
of this abundant supply, santoiiin vvas not manufactured iu 
India either for internal coiisumption or export till vcry 
recently. 

Before the War, practically all the santonin on the Indian 
market was of Russian origin and was imported from Emope. 
It was obtained from Artemisia ciua,, Bcrg, but there are 
mauy allied species, such as A. marltima, var. Stechmanniana 
Besser (A. lerckeana, Karel and Kiril), A, pauciflora, Stechm, 
etc., which are iiidigenous to the vast uncultivated plains of 
the Kirghiz in Turkestan. A number of species of artemisia 
are also widely distributed over different parts of Europe, Asia 
and America. Formerly large quantities of the strougly- 
aromatic flower heads were collected and sent to the European 
markets, especially to Moscow and Petrograd : some also found 
their way to India via Afghanistan and Persia. Factories 
were later established in some of the large towns in Turkestan 
where santonin is extracted, and mainly, the purified produet 
is now exported. Some years ago there was a great scarcity 
of santonin, owing to the wasteful and destructive methods of 
collection, and to the political and ecouomic upheaval in Russia. 
Efforts were, therefore, made to fiud other sonrees of the drug 
with a view to increasiug its output. The plant, howcver, 
is found only in a restrieted area iri Russian Turkestan and 
attempts at the extcnsion of cultivation have hitherto failed. 
Extensive investigations have also been carried out from time 
to time on other plants of the same genus, as additioual or 
alternative sotirees of santonin. In Holland, Van Bareu has 
successfully cultivated A. cina, which has yielded as umeh as 
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1.3 per cent. of santonin. Some of the American species of 
artemisia growiiig iu Mexico and tlie neighbouring states have 
also yielded santonin. Artemisia gallica growu in France was 
found by Heckel and Schlagdenhauffen to contain santonin, al- 
though the percentage was not stated by them. An esamiuation 
by Maplethorpe in 1924 of Artemisia gallica and A. maritima 
found in the south of hhigland led to the conclusion that the 
English variety of these plants contained very little or practi- 
cally no santonin. Despite the large aniount of work done ou 
various species of artemesia, it has not yet been possible to 
find a variety which contains a workable percentage of santonin 
and/which can staud comparison with the Russian variety. 

v Indian Species of Artemisia: — Many species of artemisia 
grow in the Himalayas but Artemisia brcvifolia, Wall, which 
contains santonin grows fairly^abundantly in certain parts of 
Kashmir (Gurez, Telel, Astore, Baltistau, etc). Gurez, which 
is near the main valley of Kashmir, and therefore accessible 
from the point of view of transport, can yield abotit 150 tons 
of the dry material annually and tliis yield can be considerably 
iucreased. L,arge quantities can also be gathered from the 
Ueighbourhood of Astor but transport is more difficult. A 
faetory for the mauufaeture of santonin in Kashmir has been 
under .consideration for some tiine, and although a certain 
amoiiut of santonin has been produced, it has not been cloue 
on a commercial scale. The reason probably is that the price 
of artemisia charged by the authorities is very high. Unless- 
this is reduced there is no likelihood of this industry making 
any hepdway. 

^yitliin recent years (1926-27), a new source of santonin 
has been discovered iu India. In the Kurram valley in the 
North Western Fvoutier Province, at a height of 4,000 to 5,000 
feet above the sea level, artemisia has been found growing 
iu abundance. The area, under artemisia first discovered was 
estimated by the Botanical Survey Department to be roughly 
200 aeres of fairly thick crop, but there are many similar areas 
in the adjacent hills and there is a larger traet of more thau 
2,000 aeres, with a crop of varyhig density scattered over it. 
Several closely related species of artemisia have been collected 
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from this locality. Aitemisia maiilima is found in most parts 
of this valley and is knowii by the narne 'Spirah tarkhah' and 
this is the variety which bears satitotiin. The other species 
such as A. salsoloides, A. absinlhiuni, A. campesiris and 
A. vulgaris, which were collected bhowed 110 santomu what- 
soever. The discovcry of this new source oi' santonin in India 
is of far-veadvlug iinportavs.ee to the dvug world. The 
estimated yield of saleable product that could be obtaiued 
from the locality is indeed very satisfactory. About 1,700 lbs. 
of green leaves and stalks can be obtaiued from one acre, and 
after drying- and removing the stalks about 425 lbs. per acre 
of saleable product could be easily collected. This is the 
minimum estiniate, and if properly protectcd by elosing certain 
areas to gnizing, the area would in a yeir of normal rainfall 
yield about 6,000 lbs. of green crop giving 1,500 lbs. of sale- 
able product per acre. According to this eomputation, from 
200 acres of thick crop it will be poasible to gel a hundred 
tons of good leaf and if the other available and adjaccnt areas 
are worked up, there is no doubt that a constant supply of 
100 to 200 tons could be maintained for years, specially beeause 
the crop could be cut twice a season both in Juue and 
September. This will place India in a very promising- positiou 
as regards her santonin requirements. Preliminary analyses 
carried out on the Kurram valley artemisia showed a poor 
santonin conteut, almost half the quantity fouud in artemisia 
growing in Kashmir. The commercial exploitatiou of this 
source may, therefore, appear to be a risky venture, but the 
proximity of these areas to the railway and the cousequent 
saviug in transit charges are important factors. Further work 
is in progress with regard to future possibilities there in con- 
nection with this drug. Besides the artemisia already growing 
wild, a very large area of waste laud is capable of cultivatiou, 
and it would only be necessaiy to protect and give it au 
occasional watering to produce a good crop. If these opera- 
tions are successful, it is to be expected that India would not 
only be completely self-supportitig as regards her santonin 
requirement, but would be able to- export a large atnount. 
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Santonin Contcnt of Indian Artemlsla 
The active priiiciples of .1. matitima con.si.it uf : — 

(1) a volatile oil which has an odour resembliiijr eajnput oi! 
and camphor, 

(2) Min Ioni u and an allied body artemisiii, 

The ainonut of santonin estracted from the Russian artemisia 
i'sunlly is 1.2 to 1.4 per cent., hut may be as high as 2.3 to '3.6 per cent. 
II appears from several anaryses mode by Dr. Greenish, Dr. Simonsen 
and the chemists of the Imperial Forest Research Iustitute, that as 
much as 1.95 per cent. of santonin may be obtained from flower bnds- 
and leaves. I,ater estimalions, howcver, hnve proved that the yield 
from the Kashmir artemisia is lower still and seldom goes beyond 
0.5 per cent. This is partly duc to the fact that the santonin conteiit ot 
A. maritlma from the.se regiolis is naturally somewhat Iow, and uuless 
it is collected at the proper time, the yield is still furlher reduoed. It 
has been shown that the plants collected in June from Kashmir (Gurez) 
havc no santonin at all ; those collected in July anrl Augusl showed 
from 0.1 per cent. to 0.9 per cent., the latter being the maximimi 
yield. In the first half of September, the santonin conteiit again falls 
to 0.1 per cent. and after that, it is eutirely absent, or only traces 
are present. 

The method of exti'aetion of santonin followed by the chemists in 
India is said to be responsible to a certain exteut for the low 
yield. In the factories of Rnssia, santonin is estracted by a new and 
improvcd method said to be devised by Dr. Fcrdinand Kvauss of 
Braunschweig. This method allows nearly 98 per cent. of the santonin 
content to be extraeted from the flower buds of the plants, whereas 
in India, only 70 per cent. to 80 per cent. of the santonin is made avail- 
able. If the fornicr method is used, the yield could be increased by 
cuttiug down the waste which. is at present sustained iu the process of 
estraction. 

The method of collection of the piaut has also been defective. In 
olcl days, the whole plant was cut of£ from the root and the flowering 
tops, the leaves and the stalks were all mixed together. As the woody 
stalks contain little or no santonin, this process further Uclped to reduce 
the percentage, The method now employed is to strip off tlie leaves and 
flower-hnds dircctly from the plant by haud and then dry tliem iu the 
sun. This method is less wasteful, as the plants from which the leaves 
and flower-buds are stripped off, do very well. Not only is their future 
growth and development not hindered, but they bear fresh leaves. 
The entting off of the whole plant is not only liarmf ul from point of view 
of future growth, bnt is also expensive both for labour and transport. 

A comparative examinatiou of the physical and chcmical propertieS 
of the Indian santonin sliows that it practically comes np to the 
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Russiau santomu. A perusal of tUc following table will make this 
point clear : — 



1. 



Imported Rnssian Santonili 
[Standard) 
Very sparhigly soluble in colrl watcr. 



Indian Santomu 
(Sniith Stanistreet brand) 



Same as the Standard. 



Do. 



Soluble in 40 parts of colrl rcctificd 
spirit, in 8 parls at the boiling point 
and iu 4 parts of chloroforui 

2. Crystallises, in flattened columns, in 

fcathery radiating groups or in 
flaky plates. Odourless, tasteless 
at first Uut aflerwards dcvclops a 
T>Uter taste. The cold alcoholic 
solution has an extrcmely bitter 
tasle 

3. Wlien heated becomes rcddish brown, 

evolves wliile funies aud on cooling 
scts to a clear brown vitreous muss, 
wbich is rcddened on treatmeut 
with a little dry alkali or slaked 
lime 

4. On esposnre to light, espceially to 

direct sunlight, santouin acc)uires a 
yellow colour. The hot alcoholic 
solution of this altered substance is 
yellow, but deposits crystals of 
colourless santouin on cooling 

5. Lacvo-rotatory in chloroform — 171.4° Daevo-rolatory in cliloro- 

form— 161.2° 
Specific gravity 1.1866 ... ■•• Same as the Standard. 

Softens at 1B9°C and niells- 

compk'tely at 171°C. 
No appreciable asli. 



Do. 



Do. 



6. 

7. Melts at 171° to 172°C 

8. Leaves no appreciable ash 



The slight differences noticed are.probably due lu tvaces 
of impurilies. The pharmacological action and toxicity of the 
Indian variety also correspoiid lo tliose of the variety imported 
from Europe. A series of ests, whose slools were previously 
examined aud found to contaiu ova of belascaris aud hook- 
wonn, were given the drug in doses ranging- from 45 to 80 
ragtn. The belascaris -were expellcd aud the ova disappeared 
from the stools. No toxic symptoms were produced in these 
aninials. 
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The thevapeutic efhcacy o£ the drug was tested by clinical 
trials iu a large umnber of cases in the Carmichael Hospital 
for Tropical Discases and iu tlic Alipore Central Jail. India- 
santouin was given combiued with calomcl and sodium bicar- 
bouate. The stools were carefnlly washed for 48 to 72 hours 
after adniinistratiou ol llie drug and examiued for the presence 
of the parasites. Ten days later the stools were re-exainiued 
by the Kofoid and Rarber techuicme for the preseuce of ova. 
The results with Indian santoiiiu compared favourably with ■ 
tbose ordinarily obtaiued with European sautonin. It was 
fouud to be more eftcctive ou ascaris than chenopodiuin. 

Pecent studies by Dr. Maplestouc have sbowu thal a 
couibiuation of santouin and chenopodiuin is very iiiuch more 
effective in the treatnient of ascaris than either of these drugs 
alone. 

Eionomic Possibilitics : — Santouin is one of the niost 
espensive drugs in the Pharmacopccia, its current price being 
Rs. 400/- per ponnd. Diiring the War and for some time after. 
it was sclliiifi at Rs. 700/- per pound, a siugle dose of 3 grains 
costing nearly a rupee. For mass treatnient in a poor country 
like India, it is cssetitial that some source shall be fouud front 
whicli santouin can bc obtaiued at a cheap price. From the 
infonuatiou available now, it appears probable that India 
could produce at a reasouable price, much larger quantities of 
this drug than she rer[uires herself. 

The incideucc of ascaris and oxyuris iufections aiuongst 
the populatiou of this country is very heavy indeed. This 
will be seen from an estimate by the Heliuinthological Depart- 
ment of the Calcutta School of Tropical Mediciue aud Hygiene. 
Over 65 per cent. of the populatiou seems to be affected iu 
Burnia, Assara, Orissa aud parts of Madras, where the rainfall 
is heavy aud the surface water abuudaut during the monsoou 
season. In Bengal and parts of Bombay the incidence is froui 
35 to 50 per cent. and iu the United Provinces, it varies from 
15 to 25 per cent. In the drier parts of India like the Punjab 
aud Rajputana, though the incidence is less than in the parts 
mentioned above, it is in no way insignificant. The huge 
demaud for santouin can, therefore, be easily appreciated. 

5 
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Under Uie circumstauc.es, Ihe developiueut of the sautouiii 
indu&try will be beiieficial to all coneerned. 

Rejcrenccs : — 

(1) Chopra & Cluuuller, 1924. Ind. Mcd. Caz., Vol. UX, Kov. 

(2) Chopra & Ghosh, 1926. Ind. ]our. Mcd. Ha., Vol. XIII, Jati. 

(3) Alleu, 1928. Commcrcial Uiganh Analysis., Vol. VI. (4) MaplcHone, 
r. A. & Mukerjec, A. K., 19,'Jl. Ind. Mcd. Caz., hXVl, N'ov. (S) 
Chopra, R. N. & iUukerjec', I!., 1931. Ind. Med. Caz., lA'VI, Xov. 

/vTROPA BELLADONNA (N.O. Solauaceaj) 

Deadly Nightshade 

ViSRN. — Hincl. — Sag-augur or slngin-slicja ; beng. — Ycbruj. 

^belladoima and ils alkaloid atropine are largely u.secl in tlie 
Western medicine as a .sedative, anlispasmodic and mydriatie in 
diseases of Ihe eye. It is a valuablc anlidote in poisoning by 
opium, museariiie, etc. Pelladonna is a tali, straiglit plant, 
somclimes attaining a height of 7 feet, but ordiuarily 3 to 4 feet 
high. It grows in great abuudance in tlic Himalayan ranges 
exteuding froni Simla to Kashmir at an altitude of 6,000 to 
12,000 feet above the sea level and/is also fouud wild in Kunawar 
at au altitude of 8,500 feet. vftii uulimited supply of the root 
can be obtaiued from the northern Hhnalayas from localitics 
not too far away from places wilh suitable trausport facilitiesV / 

AUhough it is a powerful drug, its medieinal properties 
appear to have eseaped the nncieiit physicians of India as it has 
not bgeu mentioned in the Hindu materia medica. It is remark- 
able that, wlrile absolutely wortlriess druRs werc earefnlly 
collected and sent ta the plaius of India from the very localities 
in whicli belladonna is abundant, not a single leaf or root of 
Indian origin of tiris valuablc drug could Ije inirchascd from the 
Indian drug shops iu large centres some ycars ago. Its ideutity 
was so nmeh eclipsed that no mention o[ this drug could be 
found in Dyiuoek's Pliarmacographia Indica or iu Mohicleen 
Sheriri's book both of whicli are known to be very exhaustive and 
reliable treatises on the rndian indigeiious dnigs. Apart from 
the natural sources of belladonna iu the lrilly regions of India, 
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considerable qmirtities of the roots conld be giown in various 
suitable situations in India. The impor taut faetors i n the culti- 
vation of belladonna are regular drainage, a soil having porosity 
and containing sufficient mineral constituents, c. g., potask, soda, 
lime, etc.j a warin hilly situation witli protection from sunlight 
by deciduous trees and sufficient room for the roots exteuding to> 
a distanee from the parent plaats. These rermirements are not 
difficnlt to attain and as not nmeh mannring is required in 
belladonna plautatioiis, a heavy item of expeiiditnre on this 
score is dispensed with. There is every possibility that bella- 
donna cultivation wonld succeed, in view of the faet that in 
India fungus discase of the belladonna roots, whicli has caused 
havoc iu the plantations in some of the foreign couutries, is not 
yet reported. 

Medicinal preparations of belladonna and its alkaloid 
atropine are largely imported into India. It is interesthig to 
note that mnst of the galenieals and the alkaloid are prepared 
from the belladonna roots and leaves exported from India. A 
perusal of the records sliows that a considerable export trade iu 
these raw materials has existed between India and Europe for a 
loug tinip. Diiring the War, this trade flourislied extraordinarily 
and unprecedentecl vahies were realised by the growers, 
partly due to general scarcity of the avt.icle in the. world market 
and partly to the reputatiou of the Indian root as possessing 
an alkaloidal content much higher thau the Enropean 
varieties. The Tndiau belladonna actnally eontains a higher 
proportion of alkaloids as will be seeu from the analyses whicli 
were carried ont. A nnmber of specimens of the roots contained 
0.81 per cent. of total alkaloids, as compared with 0.45 per cent. 
laicl down in the British Phannacopceia, and the leaves con- 
tained 0.50 per cent. as compared with 0.3 per cent. Of late 
years, the prica of roots and leaves in foreign markets has gone 
down and the Indian export trade has rcceived a set back. 
Uke many other raw ptoducts of Indian origin, Indian bella- 
donna is already looked down upon in foreign markets; for this 
the Indian dealer is not a little to blame. Adulteration has 
been praetised to a great extent. Not only plauts in all stages 
of growth haye been collected, bnt a variety known as lutsscens 
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with a low alkaloidal cotitent has frecpuently bcen substituted. 
A lavge portioti of the wilcl Indian belladonim exported to 
Englaud of late years, consists of tlie lutcsccns variety. Furtliei\ 
in view of the fact that no cultivatiou ou scientific lines exists 
anywhere in India, a sleady supply and uniform quality of tlie 
drug cannot be ensnred. 

Though the export trade in belladouna bas decreased 
considerably, a happy feature uoticeablc htely is that the manu- 
facturing firms in Calcutla have now taken to the pveparatiou 
of the galenicals from the Indian root for the nse of the publie. 
The alkaloid is not manufaetured by aiiy firm in India as yet, 
but there is no reason why this should not also be done in the 
near future. 

Refcrcnccs ■.■ — 

(1) Chopra & Gliosh, J926, Ind. Joiir. Mal. Rcs., Vol. XIII, Jali. ; 
(2) Dutt, 192S, Commarcial Drugs a f India, 

CAMfiLLIA THKII'IJRA (N.O. Tenistrusmiaceae) 

The Tea plant 
Vern. — Ind, and China. — Cha, Chat 

CO.FFEA ARABICA (N.O. Rublace») 

The Coffee plant 
Vern. — Arab. and Ind. Bazars. — Kahvah. 

Caffeine is oue of the most important alkaloids uscd in 
medicine. Ita propevties, as a stinmlant to the central nervons 
system and cireulation, and as a diuretic, make it a very valuable. 
therapeutic ageiit. Eoth the alkaloid and iis wilts, c. #., caffeine 
eitras, caffeine soda beiizoas, ete, are largely employed in 
medicine. 

Caffeine is the principa! alkaloid occurriuy in ten and roffee plants 
and in similar stimulants sneh as Kola mit, Mate or Paraguay tua and 
Guarana paste. It is also contained in tlie leavcs oi the Tlieobroma 
coca but oiily in very sniall amounts, The various peoplcs of the 
world prefer different caffeine beverages, hut coffee and tea alonc arc 
really competitora. There are conslant. national preferences with respect 
to them. The. nitmber of plants used as substitutes for geuuine tea ia 
different parts of the world is very large and ncarly 200 are known. 
These plants, as a rule, do not eoutain caffeine ; sonic of them contain 
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an essential oil bnt do not possess the properties of the purine com- 
pounds, caffeine, theobromine, etc. 

It is well known that tea — both its name and Ihe beverage itself — 
came origiually from Cliina. The habit of takiug tea had existed therc 
from very early times and it is probable that it was in use as 1 a drink in 
the 5th century, if uot earlier. It was also known in India (Assam) 
from very early times but the esact period when the use of tea started 
is not knowu with any degrec of precision. At the begiiming of the 
9th century, it reached Japau, hut it was not till the eud of the 16th 
century that the rest of the world became acquainted with the pro- 
perties of tea. It was introduced into Tvngland early in the 17th century 
but in the year after the Restoration it was still a ciuiosity. In the 
days of Queeu Anne, tea began to be a frecment though still oceasional 
mrAnlgence of the fashionaWe suciety but as the ceirtnries tcve mi, tea 
drinking spread rapidly aud beeame no longcr a curiosity or a fad but 
a regular habit and a part of people's dictary. In 1636, tea was drulik 
in Paris and shortly afterwards it fouud its way into the different 
countries of Burope. Diiring receut years tea drinking has become 
universal all over the world. In India 50 years ago, very little tea was 
drunk aud it was practically uukuown in the plains of northeru parts 
of India, espeeially iii the rura.1 areas and amoup the poor. Nowadays 
tea as a beverage is nsed even in the most out of the way plaees and 
even by the poorest. Consumption of tea has inereased cnormously in 
this country during the last 80 years. 

Coffee (Coffea arabica) had beeu known for a loug timc to the 
Arabs or Persiaus and from thcin, it is believed, the habit of 
coffee drinking spread to Burope and other countries. The Kola nut 
(Sterculia acwninata) is nsed by the population of the vast territory 
of the Sudan (Central Africa) betvvcen the Atlantic Ocean and the 
source of the Nile. The Yerba Mate or Paraguay tea {Ilex para- 
guaycnsis) and Guaraiia paste (fonued from the ripe dark-browu 
seeds of Paullinia sorbilis or Paullinla cupana) are also esteiisively 
used in Brazil, Paraguay, Virginia, Carolina, etc., in South America 
even to this day. With the exception of somc of the ftlohammedan 
countries, the use of coffee is not nearly so exteusive as that of tea,. 
perhaps because of its highcr price. In India very little coffee is 
taken, and with the exception of Southern India the use of coffee is 
practically unkuown aniong the indigenous population. 

Habituai Use of Caffeine: — It is iudeed interesting to note 
m wliat my-sterious way or with the aid of what instinet, man 
has been able to select from the iirmiense vegetable world, the 
plant most suitable and desirable for his purposes. Quite 
different plants have been discovered in three different conti- 
nents of the world, America, Africa, and Asia wnich are all 
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nsed as beverag-es and wliich a re all characterised by the sole 
and all important feature, a coiiteiit of caffeine. kewiu (1931) 
in his book 'Phantastica' remarks, "We know in facl lliat 
mau has attticlied liimself tenaciously lo the caffeine plauts and 
their derivatives and daily satisfies the desire they have inspircd 
in him. And this for good reasons. An abyss separates thc 
properlies aiid aclion of these pianis from those of tlie other 
substances described in this work. Conscionsness is nol 
obscured by a veil of dhnness o r darkness, ihe individual is not 
degraded by tlie desiruction of his frce will lo aninial instincts, 
and thc aoul and mental powers are nol excited to the imvard 
perception of priantasiiis. The caffeine plauts exerei.se an 
excitiiiR- action on tlie brain witlwmt yiving" nse to any mentally 
or ])hysieally painful hnpressions. Ali these faets assiji'u a 
parlicular place lo these substances." It is well known thai 
moderate cpiantities of tea and coffee are not only not harmful 
but are evcii beueficial. When taken in exccss they produce 
hai'mful effects. 

Thc Tua and Cojfcc Resaurccs oj India 

Average samplcs of tea leaves contain from 2.5 to 3% of 
caffeine, though some varieties may contain as much as 4%. 
Coffee beans, in which caffeine oecurs partl}' free and partly 
in conibination, rarely contain more than 1.5%. Mate contains. 
from 1 to 2%, Guarana pasta from 3 lo 4% and Kola about 3% 
of caffeine. We will coufiue ourselves maiuly to the con- 
sideration of tea, as caffeine is obtained industrially alniosl 
entirely from this produet. Thou^h caffeine is also obtained 
in the inanufaeture of 'caffeine-free' coffee and has been prepared 
synthetically from urea and similar boelies, it is not obtained 
in an economically profitablc yield. 

Tu India, bolh tea and coffee plauts Ri'ovv luxuriantly. 
Coffee is grown principally in Madras, Coorg-, Mysore, Travan- 
core and Cochin. The total area uuder cultivation was 160,800 
aeres in 1929 with an estimated yield of 2,776,700 lbs. of cured 
coffee. This is a verv satisfaetory hgure but cannot be compared 
with the huge prodiictiou of tea in India. Almost all the tea 
consnmed in foreien conutries is derived from India, Ceylon, 
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tlie East Iudies, and tlie Far East. With the rapid increase iu 
consuniption of tea iu England (Annual consuniption of tca iu 
1840 amouuted to 1.2 lbs. per liead and at the clnse of tlie 
ccntury it was 6.07 lbs. per lieacl) and tlie Contineiit, an expand- 
ing inarbet was available and the tea-growing couutries iu India 
and the East extended thcir vesources to meet the ever-inereas- 
ing dcmaud. Chiua remained tlie most importaut tea-producing 
country for a loiig time but gradual] y India came iuto the 
fleld and through the cfforts of the British tea planters, the 
Indian tea industry ]irogressed by leaps and bounds. The extent, 
tO' wliich the trade has progressed, can be judged froin the faet 
that iu 1703 the import into England vvas somewhere about 
100,000 lbs. and in the year of the battle of Trafalgar, it reached 
7.5 million pounds and at present it is grown in many provinces 
ih India, c. g., Assam, Bengal, Binar and Orissa, tlie United 
Provinces, the Punjab, Madras, Coorg, and the States of 
Tipperah (Bengal), Travancore, Cochiii and Mysore. A high 
rainfall is essential for its growth. The seeds are sown between 
November and M.arcli and the seedlings are transplanted wheii 
they are at least 6 niouths old- The crnp is plucked froni May 
to Deceniber in Northern India and froin January to December 
in Southern India. The total area in acres under tea cultiva- 
tion has beeu estimated in 1929 at 788,800 acres of wliich 
429,600 acres fail within the bomidaries of Assam and 203,200 
acres within Bengal. Fairly large areas are also under cultiva- 
tion in Madras and Travancore. Indeed it may be said witliout 
exaggeration that India is the largest tca-growiug country in 
the world. Ceylon eomes next in importance. Judging froin 
the export figiires, it appears that India exports more tea than 
all other tea-trading countries. This will be evident from the 
table below showing" the world exports of tea in two recent 
years 1928 and 1929 (in niilliou pounds). 

India 

Ceylon 

Java & Sumatra 

China & Formosa 

China (black & green) 

Total from other foreign cniintries 



.. 355.5 


(1928) 


380.4 (1929) 


... 236.7 


,, 


251.5 ,, 


... 153.5 


n 


161.3 „ 


... 33.4 


,, 


32.8 „ 


... 76.8 


ii 


73.0 „ 


s 263.7 


" 


267.1 „ 
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Possibilities of Caffeinc Manufacture in India 

The lea and coffee resourccs of India being so well 
developed, it is indeed disappoinling lliaL the alkaloid cafL'eine 
is not manufactured hefe and Ihat Ih e counlry is eotnpletely 
dependenl on foreign manufaeturers. Caffeine camiot be 
economically uianufacliired from cofl'ce bui it can be manufae- 
tured from tea. Furlher, it is not necessary to use good tea 
suitable for human consumptiou in the manufacture of cafl'eine. 
lu the preparation of iinished tea for the markel, a lars e aniount 
of fluff atid swccpiugs are left over. These are known as 'tea- 
wastes' and are unfit for luunau consmnplion. Tea waste is 
available at a cheap priee and caffeiue is usually niauiifacturecl 
from it. It has been estimated that the yield of tea waste and 
sweepings in the manufacture of linished tea aniount to 1-5% on 
au average, Ihough this niay vary slightly in different districts 
in India. Accordiug to the report of the Indian Tea Cess 
Conuiritlee, India exporled about 382,594,835 lbs. of tea by sea 
and land in the year 1929-30. In the preparation of this aniount 
of fiuished tea, 3,825,948 lbs. of tea waste would, therefore, be 
available. If caffeine is produced from. this tea waste ucarly 
57,388 lbs. could be produced, even if the alkaloid available from 
50 to 60 million pouuds of tea used in India is not taken into 
cousideration. In large scale extraction about 1.5% of caffeine 
could be recovered from teat waste. This would bring in nearly 
6.5 to 8 lacs of rupees at the present wholesale price of 
caffeine alkaloid iu the Calcutta markct (Rs. 10/-, lis. 12/- 
per pound). 

In actual practice, however, many difliculties have to he 
faced. Thottgh there is uo law wlhch intei'feres in any way 
with dealings in tea waste iu India, il is not sold by the Indian 
Tea Associatiou to the public al large but ouly to reliable parties 
iu view of the fact that tea waste anti sweepings constauLly fmd 
their way iuto the bazar as adnllerants of good tea to the 
detriment of the tea iudustry generally. With a view to avoidiug 
adulteratiou of good tea with worthless stuff, the Indian Tea 
Associatiou usually exports the tea waste to foreigu countries 
for the mauuEacture of caffeine. In the year 1927-28, 4,114,638 
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lbs. of tea waste were exported to ihe value of Rs. 4,41,671. If 
tea waste is sold to the Indian manufacturers at the price at 
which it is exported (1.7 anu as per lb.) it should be possible lo 
uianufacture caffeine economically. Caffeine was actually maira- 
factured some time ago on an industrial scale iu Calcutta by a 
fiini of pharniaceutical cliemists, but it is reported that tbe 
production has siuce been disconthmed. The difficulty seeins to 
be tliat the price for tea waste and tea dnst charged by the 
tea producers here is too high for the economic production of 
caffeine. Eesides this, India has to depeud entirely on foreign 
solvents. In the maimfacture of caffeine, aleohol or benzene is 
employed iu fahiy large quantities and the hi^h price charged 
by the importers is a great handicap to the Indian manufaeturer. 
Furthermore, the demaiid for caffeine and its salt in India is 
not large enougli for a large-scale production of the drug\ To 
develop this industry, India should fmd some foreign market 
for the sale of the alkaloid. In spite of these difficulties, there 
appears to be uo reason why India, tbe largest tea-growing 
couutry on the globe, should not produce h e r owu caffeine. 
From theoretical cousiderations, she should hold the key to the 
caffeine industry of the world. 

Rejcrences : — 

(1) Wehmer, 1931, Dia PflatKanstoffe ; (2) I^each, 1926, Food and Drug 
Analysis, 4th editiou; (3) Departtuent of Commercial Intelligeiicc and 
Slatistics, 1929, Estimates of arca and yleld of piincipal crops in India; 

(4) United Plaliters' Association of Sontliern India, 1929, Rcport; 

(5) Indian Tea Association, 1929, Rcpoit; (6) Indian Tea Cess Committee, 
1929, Rcport; (7) Imperial Bcouomic Committee ou Empire Products, 
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Sudborough, 1922. Joiwn. Ind, Insl, Sci. Vol. 5, p. 177. 

UfANNABIS SATIVA (N. O. Urticacere) 
Camiabis indica 

Vern,— Saus. — Ganjika, Bhanga, Hursini ; Hind. & Beng. — 

Ganja, Bhang, Charas ; Pers. — Darakto-bang ; 

Arab. — Kinnab. 

The hemp plant originally was a native of westeru and 
central Asia, but it is now widely-distributed and largely culti- 
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vated in temperate and tro])ical countries. It is remarkable that 
hemp grown in India is of a very diflerent character froui that 
grown in F,urope and othcr places, and that is wViy it was ftiven 
tlie distinctive nanio of C. indica whicli has now been aban- 
dotied. It gi'ows wikl all over the Himalayas. There are no 
botanical characters to separate the Indian plant fi'oni C. sativa- 
Hemp, thereforc, as a fibre-yielding plant is in no way different 
from hemp as a navcotic-prodncing- oue. tfome anthorities havc, 
however, mentioned certain diffcrences in the seeds of C. indica 
and coinmon hemp, thereby iinplyiug that the twa plants may he 
distinet varieties. There is no donbt, however, that the f «mal e 
plant cultivated for fibre in Kuinimu and other places yiclds 
considerable quautities of charas and it is sometinies smoked as 
ganja. The driecl flowering or frniting tops of the pistillate 
plant Cannabis sativa aro nsed in medieinc. The d mg obtained 
in the European comnierce has a lot of moisture in it. 

Preparations of Cannabis indica have been in use as in- 
toxicants in Asiatic countries and Africa from time immemoriaL 
Bhang, ganja, charas, ete, are habitually iudulged in by many 
millions of mankincl. Its nareotic and aiiodyiie pro]>crties were 
appreciated by the western meclical men in the early parts of 
the last ceutuvy and it was made official in the Ikitish and 
United States Pharmacopoeias. The plant is met with in 
various parts of the world, but in few other places does it attain 
the saine degree of pharmacological activity as it does in India. 
The female plant is tallcr tlian tlie malc, and its foliage is darker 
and more hixuriant ; it takea from 5 to 6 weeks longer to ripem 
The height of the plant, however, varies grcally with season, 
soil and manimu g ; in some districts it varies from 3 to 8 feet, 
but in other places, it is not nnusual to see them from 8 to IS 
feet in height. 

Aceordiiifi to Prain, the hemp plant is not indisetioiis to India, bui, 
haviiiR reached India as a fibre-vieldiup; species, the plant developed the 
naveotie pi-operty for whkh it is now cultivated. Watt u* not so decided 
on Ihis point. The plant has been fouiul wild to the south of tl;e 
Caspiau Sea, m Siboria and in the desert of Kirt-hiz. It nlso tf-nws in 
a state of nature in central and southem Rnssia and to the poutVt of 
the Caucasus. The plant has been known in China since the fith 
centnry 13. C. and is possibly iudi.t;enous on the lower uiouulaiii hills. It 
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jjrows wild iu I'ersta. ln India it is fouud ,u;rowing wild 011 the uesteru 
Himalayas and Kashmir and is supposed lu bc aediniatised to tlie 
jilaius of Jndia. The internal rclation of various Asiatic liamcs to 
San&krit 'Bhaiiffa' seem to fix its ancestral homc homewliu-e in Central 
Asia. [t niay be mentioned here that there are other libre pianis, 
Crotalaria juncca and Ilibiscus cannabimis— producls jjrowiiifi nnder tlie 
liame of hemp, but thesc caiinot be re^arded ns true lienip. 

Sponlancous and Wild Growth of Ueinp Plant ■ — Caunubis 
sativa growa wild throughotit tlie Himalayas from Kashmir 

10 east of Assam. It disappears at a higher altitude than 10,000 
ft. It cxtends dowu tlie southern slopes of the inouutaius, 
and into the Punjab and Gangctic pianis to a limited distance. 

11 is found iu the hill tracts of Assam and spreads along the 
motintain tracts of East Eengal. The southern bouudary of the 
area riins approximately from Pesliawar llirough tlie middle 
of the Punjab and the United Provinees and then follows the 
eourse of tlie Ganges. Iu this region, the plant propagates 
itself, but it is possible that the growth on the lower slopes of 
the Himalayas , and in the Terai springs to a large extent from 
seeds carried down from the uiouutaius. In the popttlotis parts 
of the sub-Himalayan tracts, the wild growth is kept up iu 
great mcasure by fresh importation of secd from the ganja 
and bilang which are consumed by thc people. The plaut 
appears to be very hardy when it is once well established, but 
it is clear from the distribution of the wild growth in India 
that the conditions of soil and climate under which it can attain 
f uli growth are limited. The soil need not be rich, but it should 
be well-draincd and penneable. 

Cultivation of Hemp Plant: — The hemp plaut has never 
been eultivated iu India to any great exteut. The Hemp Drugs 
Coniinission (1892-93) obtained statisties of thc areas under 
cultivation aiid found that after dedueting the libre cultivation, 
which yiclds but little of the narcotic dvngs, the total area under 
cultivation could hardly exceed 6,000 aeres. Since tlieu there 
has been cousiderable decreasc, owing to the limitatiou put by 
the I Y cague of Nations in the produetion of narcotic drugs. The 
figures obtained for 1929-30 show hardly 1000 aeres under culti- 
vation. 
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Chemical Composition : — The first important work on the 
chemistry of cliaras was that of Wood, Spivey and Jlasterfield 
(1896). Working with a sample from the U. P., they found the 
following important constitucnts "■ — (1) a terpenc C 10 H 10) B. P. 
165-175°, yield abotit 1.5% ; (2) a sescpii-terpene C^hL,, B.P. 
258-259°, yield about 1.75% ; (3) a small amouut of a paraffin 
hydrocarbon C 2i) H Bn M. P. 64° ; and (4) a toxic red oil or resin, 
'Ci 8 H 2<1 2 , termed Cannabinol, B.P. 265°/20 m. m., yield about 
33%. The red oil set to a acmi-solid uiass, insoluble iti water 
but dissolviug easily in alcohol, ether, benzene, glacial acetic 
acid and organic solvents generally. It gave a nroiioacetyl and a 
monobcnzoyl derivative, proving the preseuce of a hydroxyl 
group, and was therefore termed Cannabinol. It was cousidered 
by the authors to be the active priuciplc of the drug and Marshall 
(1897) showed by physiological experimeuts on hirnself and on 
others that it was so. Later (1899) they showed that the 
cannabinol isolated by them was a misture of at least two eom- 
pounds having similar physical characters. They havc retaiued 
the name Cannabinol for the pure coiupound C 21 H a ,.,0 3 (obtained 
by hydrolysing the crystalline acetyl derivative of melting poiut 
75°) whilst the original crude cannabinol is probably a mixture 
of this and one or more compounds of lower molecular weight. 
The authors also described a series of derivatives and decomposi- 
tion products of pure cannabinol which throw some light on the 
probable constitution of the convpound. Bauer (1927) coucludecl 
that cannabinol is not an ester, acid, aldehyde, ketone or phenol 
but is probably of the nature of a polyterpin. Cahn (1930) 
suggested the correct formula for cannabiuolactone, a decomposi- 
tion product of cannabinol isolated by Wood, Spivey and 
Easterficld. 

Otlier investigators have obtained appareutly coustaut 
boiliug resius and, although these yielded ouly oily derivatives, 
they have claimcd homogeiieity for each product, appropriated 
the uame cannabinol, and variously assigned to it the foriuulEe 
'C 20 H 30 3 (Casparis 1926 ; Bergel, 1930) and C 31 H 3 „0 2 (Friiukcb 
H 03 ; Czerkis , 1907). 

The most receiit work of Cahn (1931) was carried out with 
scveral different samples of 'hashislv of micertain origin, all of 
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■wliich gave similar rcsults ancl these were confirmed with n 
Cannabis sativa resin of known Indian origin. His work and 
that of Wood, Spivey and Easteriield have sliown Uiat tlie 
apparent coiistancy of boiling point caimot be hcld to prove the 
homogeueity of these vesius, and that the resius of Friinkel, 
O.erkis, Casperis and Eergel were all mixtures. Tlie name 
'Canuahinol' C ai H jr ,Oo 7 slionld be applied only to the substance 
obtained from the acetyl derivative of melting point 75° and 
the apparently constant boiling resin should be terined 'Cradc 
cannabinol'. 

Use of Uemft Urugs for Euphoric Purposcs 

C. sativa and its prodncts are Ubcd for narcotic pm-poscs in 
India in two different ways : — 

1. Uy smoking 2. By takiug iulernally 

Prcpaialions Used for Smoking : — ]. Ganja is kuown in Hindustani, 
Bengali, Marhatti and Puujabi as Ganja, in Tamil Ganja-yala, in, Tehigu 
Uatigi-aku. Ganja coiibists of the dried floweriny tops of tlie cultivated 
ticmp plants wliich havc liecome cuvered with the exuded resin in 
conscrpicnce of having bcen unable lo set seeds ftccly. It is alsc- haid to 
be prepared from a particular variety of the wild plaiit knowir ns tlie 
ganja plant but this is doubtful. Gauja has a rusty gi-eeu colour and. a 
charaeteristie odour. 

Smoking of Ga)ija ; — Most of the ganja produeed is nsed up for 
smoking, though a small cpianlity is also nsed for takiug internally in 
certaiu parts of India, e.&,, Puri, Madras. The process of preparing 
the drug for smoking is simplc, A small quautity of the finis, usnally 
about 1 to 2 granis, is taken and moistcncd with a little water and 
rnbbed iu the pahn of the left hand with the right thumb for a short 
time till the stuff becomes hticky. It is then mixed wiLh a little 
ordinary tobacco and smoked iu a chillam. The inlosicaliiig cpialily ot 
tlie drng is said to inercase with the length of the time spent on rubbiug 
it bnt this is doubtful. Ganja is largely used by Hindu sadhus sucli 
as 'Jogis,' 'Bairagis' and Mohaniliiedan fakirs and mendicaiils as a 
elass. Poor elasses and nienials of all deseriptious, sneh as syees, 
grasscutters, sweepers, weavers, day labonrers, etc., sniokc it. It is 
also used by crimhials to drug peoplc with a view to niaking thern 
insensible and robbing thern. For this purpose ganja is rntsed with 
the seeds of black dhatura and sugar and a sweet is niade out of these. 

Charas : — Charas is the name given to the resiiious matters wliich 
forin the active principle when collected .separatcly. It is reallj' the 
concentrated resin cxudate collected from tlie leaves and floweriiig tops 
or agglutinated spikes of C. safhici. There is practically no evidence 
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that charas is prepared m the plains. Varioua luethods of jircparing 
charas iu tliis countiy Iiave been described. Sonietinics luen dresse 1 in 
leather suits or jackets pass through tlie iield of t', sativa rubbinjj and 
oruslring ronglily against the pianis cari}' iu the morihug just after 
simrise and wlicn a fail of clew bas tuken place. Thc resinous matter, 
which sticks 011, is then scraped off and fonns thc ganja resin of 
commetce, lu Kulu and the Hill States, the flowtr heads arc sairi 
to be rubbed between tlie hands aiid the aceumulated resin is scfaptd off. 
The operation is also said to be doue by treading the. plant with the feet. 
Sometimes the ilowering twigs are simply bcatcn over a piece of eloth 
and the greyish white powder which falls is collected. 

In Yarkand C. sativa flourishes and is said to be cultivated 011 a 
large scale iu Bokhara and other places iu Turkestau. Tho Russians, 
however, prohibited its cultivatiau niauy years ago within their territory 
so that the supplies are ahnost entirely obtaiued from Yarkand teiTilory. 
The charas imported to India all comes through ] v eh in Kashmir 
.State find u certain aniomit also comes throagh Kulu. A depot for 
storing the drug lias been established in ],eh. According to estimates 
of the excise authorities, the total import amounted to 5,000 niaunds in 
1892-9.'!, bu t this was au exceptional year. Usually 3,000 to 4,000 uuumds 
are imported and the ipiantity has fallen considerably of late years. 

Miang : — Hilang, Siddhi, Subji or Vatti is the dried leaves of C. sativa, 
whelher male or female, and whether cultivated or uueultivated. The 
term has also been sometimes made to iuclnde thc female flower hcads 
as well as tlie leaves of the plant, and the greeu leaves as well as dry 
leaves, It is also probable that male flower heads must also enter into 
it as the methods of prepariug bhang are very erude, the plant being 
simply dried and the leaves being separated by beatiug it against a 
block of wood f>r hard i^round. It must, however, be remeuibercd thal 
the male flowers are not more narcotic in their actiou than the leaves, 
unlike the. female flower heads. 

'Bliang 1 ' is coinmonly the name given to the driuk made out of 
sabji ; ganja pouuded up and made into a drink, as is done in case 
of Garhjat ganja hi Puri, also is eallcd bhang. For this reasou 
in mauy parts of India espccially in the. South and West thc distnictioli 
between ganja and bhang is lost. Bhang hero is the nauie given to 
the most simple style of consumption, viz., pouudiug and drinking, which 
in the evolution of its narcotic use must have preceded smokiug. 
Adthough bhang is a more eompreheusive term. and often includes ganja 
in the Nortli, in South India ganja is a more general term, and in 
some places is made to include even bhang, the latter term being quite 
unknowu there. 

Bhang is prepared from both the uncultivated plant and a sniall 
(juantity from cultivated plant. The plant is cut and is alteniately 
exposcd to smi and dcw. Wlicn the leaves are dried the.y are pressed 
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and storcd iri eartheuw ;ire vessels. Bhang is also the namc giuii to 
lho refuse of the treading floor when ganja is prepatcd. 

The usual time for gathering leaves for preparation. of hliang varies 
with the locality m wliich it ih grown, hut it is usuallj' in the mouths "f 
May aud June iii lower altiludes and June and Jnly iu higher placcs. 
The bhang obtained from sume localitics is regarded as superior to that 
obtained from otliers. There is lio evidence to show that the cultivatcd 
plant yields a superior quality o£ Uie diug. 

The use of hemp drugs to produce euphoria is vei-y wide- 
spread in Asia and Africa. In Egypt the inhabitauts at the 
present time smoke hashisli, a preparation made from C. sativa. 
The drug is also used to a great exteut in Nortli Africa, from 
Tripoli to Morocco and in these parts it is preferred to opium. 
The wliole of Algeriu is f uli of hashisli smokers. The habit as 
a rule is prevalent among the poorer classes such as camel and 
donkey drivers. On the west coast of Africa the passion for 
the drug exists in isolated parts, but is move apparent among 
the Congo Negroes vvherever they live, e. g., L,iberia. They 
cnltivate it and smoke the fresh or dried leaves in pipes in 
which a piece of glowiug charcoal is placed. Aloug Toango 
coast, hemp is smoked in form of leaves and seeds iu watev- 
pipes. Further south, hemp smokiug has become a popular 
custoni among Ihe Hottentots, Bnshmen, and Kaffirs. It is 
smoked either alone or with tobacco. Hemp smoking is also 
greatly in vogue in East Africa, with the exception of the 
territory betweeu the lakes. They smoke the hemp whieh 
they themselves cnltivate. 

The cultivation of hemp formerly flonrishcd greatly in 
Turkey, but was prohibited towards the end of the last century, 
though this did not prevent its clandestine use. A preparation 
of hemp called Esrar (seeret) is smoked together with tobacco. 
Hemp in other forms is chewed. Iu Syria, hemp is cultivated 
and the resin is carefully collected. In Damascus there are 
maiiy deus where opium and hashisli are smoked and so also iu 
Persia. Uzbeks and Tartars are addicted to hem]). 

Iii India the use of hemp is wide-spread. In Bengal and 

Behar ganja is largely smoked and bhang is used to a sniall 

exteut ; iu the United Provinces ganja, charas and bhang are 

I all largely used ; in the Punjab charas and bhang are to a great 
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exleut consmned ; iu Siuclh bhaug is largely consumed and ganja 
and charas are used to a lesser extcnt ; in Bombay, and JMadras 
Presiden ci es and llie Central Provinccs ganja i.s largely con- 
aunied, hilang to a lesser exteut and charas very little. The use 
of hliang in some parts is combiued with religious and socia] 
observauces. The conchisious of the Hemp Dvug's Commission, 
India (1893-94), were that tlie moderate use of hem]) drug appear- 
ed to canse no appreciable physicnl injury. They also came to 
the conclnsion that moderate use produced lio iujnriou.s efl'ect 
on the niind. The popular belief that hemp drugs lcad lo 
insanity was not justilied by the data before the Connnission. 
The Commission also thought that moderate nse produces 110 
moral injury, and there wah no adequate ground for believiug 
that it injuriously affected the character of the consumer. 

Excessive cousumptiou on the other hand was physically 
and mentally iujurious; it produces and intensifies moral 
weakness and depravity. Mauifest excess leads direetly to loss 
of sell-respect and thus to moral degradation . 

These observations were made many years ago, The elfects 
of hcmp drug habits and their prevalence in India are beiug- 
systematically investigated by the author and bis results will 
be published in due course. 
References : — 

(1) Raporl, Hcmp Drttgs Commission, 1893-94. (2) Lewin I,., 1931. 
Phantastica. 

,J CARUM CARUI (N. O. Unibelliferae) 

The Caraway Seed 

Vickn. — Hiud. — Zira, Shia-jira ; Bcng. — Jira ; 
Tam.—Shiniai-shomlnt . 

Carum carui grows in uorth. and central Europe, exteuding 
to the Caucasus, Persia, Tibet and Siberia. On accouut of 
its general hnportance as a cookcry condiment aud as a spice, 
in bakery products and in some kinds of cheese, it is cultivated 
in various parts of the world, e. g. Moroeco, Germany, 
Norway, North America, Holland, Roumania, etc. In India 
it is cultivated as a cold season crop on the plains aud as ct 
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summer crop 011 the hills, c. g., in Baltistan, Kashmir, Kumaon, 
Gharwal, Chamba, etc, at an altitude of 9,000 to 12,000 feet. 
A valuable essential oil rich in 'carvone' is obtaiued from 
the seeds. This oil is colourless or pale yellow with a strong 
odour and flavour of the fruit. The yield varies from 3.5 
per cent. to 5.2 per cent. according as the entire seeds or 
the coarsely ground seeds are distilled. If it is intended to 
produce a freely alcoliol-soluble oil with especially high 'carvone' 
content, the whole seed must be used. Oil distilled from 
wild caraway seeds usually shows a high specific gravity and 
heuce is not much preferred. It is sparingly used in medicine 
but finds ready employment in flavouring wines, seenting 
soaps and iii perfumery. Cultivation of caraway has made 
great headway in Holland. The area planted with caraway 
is gradually on the increase, and in 1926 the harvest yielded 
about 4,500 tons of seed. lu 1927, the total cxport of cara- 
way figured at 6,000,000 kgs., the chief consumiiig countries 
being Germany, the United States, Czechoslovakia, Great 
Eritain, etc. The seeds and the oil derived from them are 
employed in those countries in the various industries mentioned 
above. In India, wild caraway would be available in large 
quantities provided arrangcmeuts can be made to collect the 
harvest together in outlying places. This involves trausport 
charges and is uot commercially practicable. Cultivatiou ou a 
large scale holds out good prospeets but, as there are no sister 
iudustries where the oil might be utilised, India \vill have 
to fiud a foreign market for her commodity. 

Re/erences : — 

(1) Finncmore, 1926, The Esscntial Oils; (2) Scbiminel & Co., 1928, 
Rcport. 

^CARUM COPTICUM (N.O. Umbelliferje) 

The Bishop's weed ; Lovage ; Ajava seeds. 

Veen.— Sans.— Y amani ; Hm&.—Ajowan ; Beng.—Jowan ; 
Bonib— Ajwdn, Owa ; Tam.— Oman ; Tel.—Omamu ; 
Arab. — Kamu e muluki ; Pers. — Zinidn, Ndnkhwah. 
6 
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CUMINUM CYMINUM (N. O. Bmbellifcric) 

Cuniin 

Vern. — Saus. — Jiraka ; Hind. — Ziia ,■ BeiiR. — Jiia ; Tam. — 
Shiiagam ; Tel. — Jiiaka. 

Thymol or thyme camphor is contaiued iu a nmnber of 
essential oils occurriug iu mauy plauts, among them heiug 
the cnmmou tliyme or Thynius vulgaih, from the leaves and 
flowering tops of wlucli thymol is commouly dislilled. It is 
also obtaiued from T. zygis (var. gracilis). T, vulgaiis is 
a small evergreen shrub hclcn sciiifi to tbe Labiaitc family. 
It is iudigenous to Spain, Portugal, France and Italy but is 
extensively cultivated iu otber parts of Europe and America, 
especially in New York State aud Germany. The latter 
country snpplies niost of the commercial article. Thymol also 
occnrs iu the ojl from Monaida {lunctala (Labialce) to the 
extent of 60 net cent. aud also iu Monarda didyma which 
are iudigenous to Nortli America. 

India contains a rich store of thymol. The oil of Mentha 
viridis contains thymol. The seeds from Carum copticum 
are worth spccial mention in this couuection. Ajowau seecls 
have loiig been used iu Indian practice in diarrhcea, atonie 
dyspepsia, cholera, colic, flatulence, iudigestion, etc. They 
possess carminative, stimulant, tonic aud antispasmodic 
properties. The water obtained hy clistillatiou of the seeds 
is in estensive use as 'ajowau-ka-arak'. The chief import- 
ance of the ajowan seeds, howevei, is in couuection with the 
production of thymol, wliicli is a very valuable authelmiutic. 
The seeds yield 2 to 3 per cent. of an essential oil whicli is 
official as 'oil of ajowan' and this contains not less tliau 40 
to 50 per cent. of tliyniol. Crude thymol is sold exteusivcly 
iu India as 'ajowan-ka-phul', though this source was nevcr 
exploited scieutifically before the War. 

The plaut [Carum copticum) grows and is widcly cultivated 
all over India ; it is particularly abuudant in and around Indore 
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and in the Nizam's Dominious. Nearly 7,000 to 8,000 acres of 
land are under cultivation iu the Hyderabad State per year and 
approximately 1 to 1J lacs worth of ajowan seeds aie stated to be 
esported every year. The large secded variety is chiefly tised for 
home coiisuniption and grows iu the Kuruool Guntakul district. 
Tliymol can be largely nianufactured in this couutry froiu 
seeds obtained from these sources. Besides this, diminum 
cyminum, another plant which is abunclantly cultivatcd all 
over India as a field or garden crop coutaius a large quautity 
of cumiii oil whose chief constituent is cumic aldehyde, which 
again cau be readily couverted artificially into tliymol. 
Cumin is largely used by the people iu India as a spice 
iu eurries. It is also used iu the indigeuous niediciue as 
a stimulaiit and carrainative. These sources, if exploited ou a 
comniercial scale, present enormous possibilities. 

Economic Aspecls : — The comniercial value of tliymol 
has greatly increased of late years ou account of its use as 
au anthelmiutic against hookworm iufections and also as au 
antiseptic, formiug part of many proprietary preparations. 
India can not only supply her own requirements of tliymol 
from the rich store of raw material she possesses, but cau also 
produce cnough of surplus store for export. Of late years, 
Germauy has captured the drug markets of the world with 
tliymol obtained by distillatiou from T. vulgaiis cultivated 
there, and by syuthesiziug it from crude ])hcnol. Syuthetic 
tliymol is now fiuding its way into the market iu larger and 
larger quautities. Previous to 1914, tliymol was produced 
chiefly from natural sources. It is now produced not only 
from the comparatively cheap meta-cresol, but another source 
has becouie available in the form of the ketone 'piperitone'. 
This cau be produced in large quantities from the Australian 
eucalyptus which cau be easily and cheaply grown anywhere 
in that country. Though tliymol occurs in fairly large pro- 
portious in the oil of ajowan, uo attempt was made before 
the War to distil the oil from tlie fruits iu India. The exports 
of ajowan seeds from this country are given in tahle I. 
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TABLE I 





Total cjuantity 
exportcd in cwts. 


Value o£ tlie seed 

esported in 

l Ktevling 


1911-12 


15,515 




4,583 


1912-13 


21,650 




6,135 


1913-14 


9,784 




2,983 


1914-15 


7,368 




2,736 


1915-16 


13,062 




4,871 


1916-17 


11,093 




4,304 


1917-18 


3,990 




2,765 


1918-19 


1,917 




2,102 



Since 1918, very Httle seed has been exported. 

Before tlie War, 75 per cent. of tliis article produced was 
sent to Germany and there distilled for the manufacture of 
thymol. Tlie manufacture of this drug, it is underslood, has 
been undertaken at Gwalior in India, Au estimate of the 
production can be formcd frorn a report published iti the 
Journal of the Indian Instilute of Science in 1921. Table II 
gives the figures of yield of the oil and thymol on a large scale. 





TABLE II 




Quantity of Fruit 


Yield of Oil 


Yield of Cnide Thymol 


in Ibs. 


in lbs. 


i n lbs. 


26,076 


742.0 


321.2 


22,227 


652,5 


269.1 


32,380 


943.7 


370.5 



Thymol has also been produced to a large extent in Dhar 
State, but no informaiion is a-vailable whether manufacturing 
is still going on there. There are, liowever, difFiculties to 
be encountered in manufacturing tlie drug in India. Most 
of the seeds obtainable in the market liave appareutly been 
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partially distilled as their oil coutent is very low. The ajovvaii 
oil available averages only 4 to 6 per cent. of thymol and musl 
be evideutly de-thymolised. Tn 1924, experimeuts were actually 
conducled uuder the auspices of the Department of Industries 
and Conunerce, Hyderabad, on the nianufacture of thymol from 
ajowan seeds growing there. It was found that the yield of 
oil was only 2 per cent. of the weight of the sceds and the 
yield of thymol crystals was 36.97 per cent. on the weight of 
the oil. This shovvecl that the quality of the seeds was rather 
poor in comparison with the foreign seeds. On calculating the 
actual cost of production, it was found that the price could 
not compete with the market price of the imported article 
uuless the bye-products of the nianufacture, naraely, extracted 
seeds (as fodder or manure), omuni water and thyraene oil, 
were alsa utilisecl. The manufacture of thymol, from the seeds 
and oil procured from the market, is fraught with great risks 
and is not likely to be remunerative. 

Attcmpts were made during the War to cultivate this 
plant in other parts of the world. A sample of seeds from the 
Seychelles gavc on analysis 9 per cent. of the oil and from 
Montserrat 3.1 per cent. of oil containing 39 and 54 per cent. 
of thymol respectively. These figures show a much higher 
yield thau that obtaiiied from the Indian fruit (about 2.85 to 
2.91 per cent.). More atteution should, therefore, be paid 
to the jjroper cultivation of ajowan seeds on seientific lines 
in snitable parts of India. If this is not done the trade in 
this drug is likely to be seriously affected. Unless the 
quality of the seeds is improved, India will not be able to 
compete with other countries growing a superior quality of 
seeds. In view of the iucreasing production of synthetic 
thymol, it is doubtful if this industry will ever be successful. 

Refei'cnces : — - 

(1) Chopra & Chandler, 1928, Anthclmintics and their Uses in Mcdical 
and Vetarinary Practice; (2) Finnemore, 1926, The Essential Oils; (3) 
Lakhani, Sudborough and Watson, Jour. Ind. Inst. Set., 1921, Vol. 4, 
p. 59; (4) Inugauti, Bhate and Habib Hasau, 1924, BulleUn, Dept. of 
Industries and Commerce, Nizani Govt. publication; (5) Chopra & 
Mukerjee, 1932, Ind. Mcd. Gaz„ May. 
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CARYOPHYLLUS AROMATICUS (N. O. Myrtaceae) 

Eugenia caryophyllata 

Cloves 

Vern. — Sang. & Beug. — Lavanga ; Hind. — Long, Laun g ,- 
Bomb. — Lavang ; Tam, — Kirambu. 

1 CaryophyUus aromalicus is a uative of the Molucca islands 
and is cultivaled in Zanzibar, Pemba, the Amboyna islands, 
Penang, Madagascar and to a lesser degree in thc Scychelles, 
Reunion, Mauritius and Ceylon. It has also been cultivated 
in Southern Iudia bui has uever been grown on a large scale. 
The dower buds of tiris plant yield the cloves o£ comuierce. 
These are picked when the neshy receptaele, which is at first 
green, has aecjnired a crimson colour. At Ihis period of its 
growth, the clove is richest in oil. 

The dried ilower buds (the cloves of conimerce) are aro- 
matic, stimulaul, and carminative ; they are used in various- 
forms of gastric irritability and dyspepsia. In the Hindu 
and Mohanunedan medicine, cloves are used in various 
conditions either iu the form of a powder or a decoction uiade 
from tliem. The oil distillecl from the flower buds is commonly 
used no-wadays in Western medicine. I\ impaids a delicate 
aroma to the preparations and helps to disguise the taste of 
many obnoxious preparations. It easily uhxes with greasc, 
soap and spirit and is extensively made use of in the manu- 
faeture of perfumery. It is largely employcd iu the manii- 
faeture of 'Vanillin' and huge quantities of clove oil are 
annually imported to the continent. Thc demand for cloves 
and clove oil has increased grcatly within recent years iu 
Java, Sumatra, Bomeo, China, Japan and India for the purpose 
of arotnatising cigarette lo1)acco. As a spice, it is perhaps 
used all over the world. 

Ninety per cent. of the world's supply of cloves is 
obtaiued from the two islands, Zanzibar and Pemba, where it 
was introduced about the year 1818 and where it forms the 
chief industry. The area of clove cultivation in Zanzibar ancl 
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Peiuba diiring- the year 1919 was estimated at 52,000 acres 
with nearly 5,000,000 trees. The cultivatioii has steadily 
incrcased since tlien. An idea of the extent of the clove crops 
may be gained from the figures for the 1925-26 harvest 
wliich ainomited to betwecn 6,500 to 7,000 tons iii Pemba 
and betvveen 3,500 to 4,500 tons iii Zanzibar. lu the first 
six montlis from January to June 1927, for wliich figures are 
available, 1,450 tons were esported from Zanzibar alone. Of 
this, India took 58 per cent,, the United Kingdom 16 per cent, 
and the United States 10 per cent. This shovvs that India 
is one of the niost iiuportaut consumers of cloves from ontside. 
Very little is known regarding the present position of 
the clove industry in South India, bnt it appcars probablo 
that no systeinatic attempts have been made to cultivate it 
on scientific liues. The clove trees ought to flourish very 
wcll in the vicinity of the coast provided they are protected 
from too strong sca-winds. Though the prospects of the 
clove industry have been greatly affected by the appearance 
in the market of the clove oil substitutes, the opinion is held 
by mauy eTcperts that even at preseut the production of cloves 
is still profitablc to the owuers. 

Refercnces : — 

(1) Fiunemore, 1926, The Essenticil Oils; (2) Rchimmel & Co., 
1928, Repoit. 



/CASSIA ANGUSTIFOLIA (N. O. Legnniiiio SiE ) 

Indian Semia 

Vern. — Hind. — Hindi-sana ; Beng. — Sona-uiukhi ; Arab. — 
Sana-e-hindi ; Tam. — Nilavakai. 

Senna leaves are well-known in the Western medicine 
for their laxative and purgative effects. Tlie preparations 
'confectio semite' and 'pulv. gdycyrrhizsc Co.' are two of the 
most popular remedies of the Pharmacopceia. The activity 
of the drug is due to cathartic acid ; the other constituents are 
emodin (trioxy-niethyl-anthraqiiinoue), chrysophanic acid, etc. 
These are contained in the leaves though the pocls also possess 
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t hem ; the legumes are said to bc mofe active when greeu. 
The drug has been kuown to the Arabs for many cenUiries 
and it is believed t ha t it was introduced into Indian aud 
European medicine through thcni. Even to-day the Arab 
physicians extol the nierits of senna as a purgative and as a 
cordial when mixed with suitable drugs such as violets 
(Banafsha) . 

Two varieties of Cassia have beeu recognised by the 
Eritish Pharmacopoeia, C. acutifolia, which comes from 
Alesandria and is also derived from the wild plant met with 
iti Southern Arabia, and C. angustifolia. The latter variety 
grows fairly extensively iu Tinnevelly and recently its culti- 
vatiou has been extended to Madura aud Trichinopoly in the 
Madras Presideucy aud Poona iu Bombay. Tinnevelly setma 
used to be of a much better quality than the Arabian article. 
The leaves are larger, being 1" to 2" long, of a yellowisli greeu 
colour, glabrous ou the under sidc with short depressed hairs- 
Owiug to faulty cultivatiou, the cmality has deteriorated of late 
years. A third variety, C. obovata, which grows in the Deccau 
is sold as 'country senua'. This was used as au adulteraut to 
ordiuary senua but was not recognised iu the Pharmacopeeia, 

The yield of Tinnevelly senna is esthnated to be 1,000 lbs. 
•of leaves per acre in ordinary soil. It is said that by careful 
cultivatiou in moderately rich loamy soil the out-turu might be 
doubled. Alniost all the senua leaves produced in India are 
exported to foreign couutries and the major portion is traus- 
ported t-o the London market. It would appear from the 
records that India has eujoyed the benefit of the export trade 
for a long time. As early as 1887-88 accordiug to the figures 
given by Watt, the total exports from India of locally growu 
senua came to 21,376 cwt. valued at Rs. 3,18,869. A glaiice at 
the table of drugs and medicines for five years from 1924-25 to 
1928-29 will show that ou an average about 48,291 cwt. of 
senna leaves priced at. Rs. 9,35,170 were exported from India. 
The quantity shown iu the export returns does not truly 
indicate the Indian produce as a cc-nsiderable quantity of Aden 
senna is said to be iraported into India via the inland route. 
Altliough it is difficult to make a correct estimate of the actual 
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quantity of Indian senua exported, it is certain thal tlie Tinne- 
velly seuna forms the major portion of the export. The trade 
in senua is believed to leave a handsome margin of profit and 
more attentioir towards the cultivation of this drug may be a 
paying proposition. Alexandrian senua (C. acutifolia) has also 
been cultivated in India and a good quality of leaf can be pro- 
duced from this variety. 

References : — 

(1) Dutt, 1928, Commercia! Drugs of India; (3) Sca-bornc trade 
statistics of British India. Year endiug March 31, 1930; (3) Tutin, F., 
1913, /. C. S. Trans., p. 2,006. 



CHENOPODIUM AMBROSOIDES (N.O. Chenopodlaceoe) 
CHENOPODIUM BOTRYS (N.O. Chenopodiacese) 

Mexican Tea, Jerusalem Oak. 

Chenopodium (American wormseed) is one of the most 
widely used anthelmintics at the present time. It was used by 
the American Iudians in the days of Columbus and in South 
America infusions made from leaves and seeds have been used 
as a household remedy agaiust iutestinal parasites for a loug 
time. Baumler and Fribourg introduced the drug iuto Furope 
in 1881 for the treatmca.it of hookworm disease but thcir results 
wcre not encouragiug. The oil was originally used as a remedy 
against ascarides but was not popular on account of the toxic 
aud sometimes fatal effects produced iu some cases. Scliiiffner 
and Vervoort (1913) tried it against hookworms in Sumatra' in 
3 c.c. doses with castor oil and chloroform, and obtained results 
superior to those obtained with tliymol, beta-naphthol, etc. 
From this time on, the drug came rapidly into use aud received 
further impetus diiring the Great War when the supply of 
anthehniutic reinedies such as santonin and thymol decreased. 
It was extensively tried by various workers and proved a very 
valuable aiithelmintic against many forms of intestinal 
parasites. 

Oil of chenopodium is obtained principally from Chenopo- 
dium ambrosoides, var. anthelminticmn or American wormseed, 
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comtnonly known as 'Mexican tea'. lt is au amiual or peren- 
liial herb belonging to the CUcnofiodiaccce or goosic-foot faniily. 
It is a native of Central America and the West Inctics but grows 
wild in many parts of the United States from New England to 
Florida and California. The plant flowers from July to Septem- 
ber and the fruits ripen in the autumn. The oil is distillecl from 
the seeds and the half dried, aerial parts of C. ambrosoides. 
At one time the fruit was official in the U. S. Pharmacopoeia 
but it has been eliscarded. The fruit from wliich the oil is 
expressed is somewhat globular, frecjucntly more or less com- 
pressed, with a thin greyish bi'own pericarp. The seeds are 
reddish, browu or black, kiduey shaped and shiny, and have a 
strong eucalyptus like aromatic odoitr and a bitter and pungent 
taste. A large trade iu cheuopodium seeds has existcd in 
America for a loug time. Nowadays cheuopodivuii seeds are 
very seldom exported as the oil is distilled on a large scale in 
Baltimore (Baltimore oil) and in Illinois (Western oil). 

Chemical Composition and Piopcrties :— The active prineiplc of 
cheuopodium is a volatile oil which, like most of the substances of tiris 
rlass,' is a misture of varions constituteuts. The oil 'has no definite 
lioiling point and, when it is heated to 100'C iu the air, it explodes 
whh great violence. Different specimens of the oil diffcr muoh iu 
their phjsical charaeters ; the eolour may vary from pale yellow to 
bright jroldcn yellow. The toxicity of different stoeks also varies eon- 
siderably. The cheiuical compositiou of the oil has been extensively 
studied and though there is diversity of opinion regarding minor 
details the following compositiou may be taken as the standard : — 

1. Ascaridolc varying from 45 lo 70 per cent. of tlie total oil in 
different samples. It has a definite chemical compositiou C II O tl , 

2. Small portions of an isomer of asearidole, the glycol anhydride 
or its cori'esponding hydratc, in proportiolis of 5 per cent. or more 
of the total oil. 

3. A misture of various liquid hydiocaibons, containiiig cymene, 
a-twpinene, a new Irevo-tnrpene, etc., inaking about 30 per cent. of 
the total. 

4. Traces of lower fatty acids, ehiefly butyric acid, and about 0.5 
per cent. of metlryl salicylate. 

Other Sources of Cheiiopodiunt : — Though cheuopodium is 
iudigenous to Central America, it is found growiug in a state of 
nature in the East Indies and iu India. In the Philippines as 
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many as 50 species grow but only two varieties have so far 
yielded oil of medicinal valne. In Sumatra and several other 
places of tlie Dutch East Indics, cheuopodium has bcen 
seen. In India 6 or 7 species are knowu to occur. It is interest- 
ing to note that chenopodium can also be cultivated in areas, 
where it is not indigenous, witb satisfactory rcsults. This has 
been done on a large scale near Westou in America where a 
belt of land 15 miles long aud 4 mil es broad is uuder cultiva- 
tion vvitli an average aniuial production of 10,000 to 40,000 lbs. 
per 20 acres. At Deli in Sumatra and in Java the plant is 
growu suceessfully and tlie oil is also distilled but it differs 
slightly in composition from the Standard American oil. 

Indian Varieties: — Cheuopodium ambrosoides is conimon 
in many parts of Bengal, Sylhet, the Deccan, Coimbatore, etc. 
Chcnopodium botrys is found in the temperate Himalayas from 
Kashmir to Sikkim at altitudes from 4,000 to 10,000 ft. Several 
other varieties, c. g., C. blitum, C. album (known in Bengal as 
'Bathu-sag') grow both in the hills and in the plaius, and 
are available pleutifully uear Calcutta. Ali these varieties of 
clienopodinm, however, do not yield the therapeutically active 
oil. In view of the importauce of the drug, experimental 
cultivation was started at Mungpoo in the Darjeeling district 
and also in the Baugalorc gardens in Mysore State. It was 
recommeiided in the report of the Director of Botanical Survey 
in India some years ago that the seeds should be sown thinly 
in a seed-bed in March and traiisplanted 18 iucb.es apart in all 
direetious. C. ambrosoides which was plauted grew to a gigantic 
size at Mungpoo and seedecl well but the seetls yielded only 0.48 
per cent. of oil in contradistiuetion to the expectcd yield of 3 per 
cent. For several reasous the cultivation of this variety has not 
been proved to be a commercial success in Bengal aud has been 
discoutinued. 

The Indian, and the American Oil: — Tlie Indian chenopo- 
dium oil — both from C. ambrosoides and C. antheiminticiim — 
was examined by Henry and Paget at the Wellcome Bureau of 
Scientific Research. The yield of the oil according to their 
estimation was lower. The percentage of oil yield from C. 
anibrosoides was 0.17, and from* C anthelmintica 0.24. 
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The oil expresscd from the Indian seeds wa.s found to be 
lighter 111 colour, and had an odonr somewhat different from 
that of the American wormseed oil derived from C. ambro- 
soides, var. anthclmintkuvi. 

The coustants of the Indian oil as compared with those of 
American wormseed oil nie at> follows: — 



Nature of Oil 


Sp. ki. at 15°C 


Sp. rotaliuu 


C, antbrosoidcs (Indian) 


. . 0.9399 


+0.07° 


C. anthelminticum ,, 


... 0.9080 


-9.6° 


American Wormseed Oil 


... 0.9669 


-5.6° 



Fiom the results of the fractioual dustillation, the composition of 
the mixed Indian oil as compared with that of American wormseed od 
is approsimately as folio w s : — 





Mixed I 


udiati 


Amor 


kau 


. Wormseed 




Oil per cent. 


Oil 


per 


cent. 


Hydrocarbons 


... 45 


-50 




30—40 


a-terphicne 




Nil 






5 


p-cymene 




25 






15 


Chenopodium terpene 




— 






10 


Abcaridole . . 




46 






65 


Residue 




4 






5 



It will be seen from the above that Indian chenopodium oil 
differs from good American cheuopodimn oil iu containing less 
of the active principle, ascaridole, viz., only about 46 per cent. 
in place of 65 per cent. or more. Another differeiice lies in the 
nature of the hydrocarbons present. The American oil coutains 
about 30 per cent. of titis fraetion of whteh about half is cymeue 
and the other half a mixture of terpiueue and a laevo-rotatory 
terpene. The hydrocarbon fraetion of the Indian oil on the 
contrary is p-cymene with a small amount of dextro-rotatory 
terpene. The specifications of the United States Pharmacoposia 
are that the oil shall have a specific gravity of 0.955 to 0.980 at 
25°C, shall be soluble iu 8 volumes of 70 per cent. alcohol and 
shall have an optical rotation betwcen —40° and —10° iu a 
100 mm. tube at 25°C. The mixed Indian oil therefore 
obviously f alis short of these specificatious. 

Economic Aspects : — In view of the differences between 
the two specimeus of oil as outlined above, the Indian oil may 
be considered to be very mucli inferior. The results achieved 
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so far clinically with the Indian oil are, however, said to have 
been satisfactory. It w as tried by Chandler with encouraging 
results in hookworm disease and roundworm infestations. It 
will, therefore, be worth wliile to invcstigate its fuither possi- 
bilities. Experiments carried out in America defiuitely show 
that it is possible to improve tlie quality of the oil by intensive 
cultivation. Poor cultivation, without proper attention towards 
sowing and without the liberal use of fertilisers, results in a 
small yield. These details could be easily attended to in India. 
Further, in the light of work carried out by W. A. Konantz, 
Chief of Research Department, Quincy, Illinois, it seenis prob- 
able that the quality and yield of oil are largely due to faulty 
methods of distillation. Nelson has laid stress on the method 
of distillation, statiug that the chief active ingredient was un- 
stable and was decomposed gradually on boiling with water. 
Consequently he suggested that the distillation should be 
carried on rapidly with steam at a higher pressure, the con- 
denser kept warm and the warm distillation water separating 
from the oil in the receiver discarded. Russell stated that "the 
method of distillation is a factor which causes great changes in 
the oils" and that "with rapid distillation, that is with a good 
flow of steam, an oil was secured which passed all of the United 
States Pharmacopoeia requirements and contaiued a high per- 
centage of ascaridole". He observed that no difference in yield 
and specific gravity of the oil occurred when the steam pressure 
at the distilling retort was 80 to 100 pounds. When the 
pressure was reduced to 40 — 60 pounds the specific gravity was 
lowered. The time of distillation (from appearance of dis- 
tillate at discharge end of condenser) was 8 to 10 minutes. With 
a slower method of distillation the specific gravity was reduced. 
A more careful distillation, therefore, with proper attention to 
these points ig likely to> improve the cpiality of the oil. Thottgh 
chenopodium has lost much of its grormd since the discovery 
of the authelmintic properties of carbon tetrachloride by 
M. Hall in 1921, it is still in great demaud. Not only is it 
used as the alternative or substitute for carbon tetrachloride, but 
is now also frequently used in combination with it. Seper (1924) 
called attention to the faet that the proportions of the two 
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drugs should depeud on the uattire of the worms harboured. 
Carbou tctrachloride alone is saicl to be more effective against 
pure necator infection and cheiiopodium for ascaris infectious, 
whereas aukylostoma infectibns are apparently most readily 
cured by a combinatiou of the two, with a relatively high pro- 
portiou of cheiiopodium. As iu India, a mixed parasitic infec- 
tion is the rnle rather than the exceptiou, the demand for 
cheiiopodium will always remain. In view of the siiuplicity of 
admiiiistration and the extreme cheapuess of carbou tetra- 
chloride (Rs. 2-8 per pound) as compared with the oil of 
cheiiopodium (Rs. 32 per pound) it may not be possible to use 
it ou an exteusive scale for mass treatment. It should, however, 
be rcmembcred that the dose of cheiiopodium oil wheu giveu iu 
combinatiou with carbou tetrachloride is comparatively mucli 
smaller (1.0 c. c.) thau wheu giveu by itself (3.0 c. c). Maple- 
stoue (1931) has obtained much bctter results by the treatment 
of ascaris infectious with a combinatiou of santomu 5 grains 
with cheiiopodium oil 1.0 c. c. in a capsulc. Iu view of these 
facts tbere will be suflicient demand to justify the cultivatiou aud 
production of tlie oil in India. Apart froni its medical use, 
it is employed largely in veteriuary practice in the eradication 
of intestinal parasites of domestic auiinals and agricultural 
cattle. As it is a herb which will practically grow quite wcll 
in the plains of India, it would be worth while trying its cultiva- 
tion iu Bengal and some of the neighbouring proviuces. Mauy 
years ago chenopodinin was for some time experimentally grown 
by a botauist near Port Canning m 1 the 24-Parganas. It has 
also been grown experinientally in the Bcnares Hindu Univer- 
sity botauical gardeu. Because cheiiopodium cultivatiou has 
been discontiuued by the Govermneiit Ciuchona Plantation 
authorities at Muugpoo, there is lio reason why it should not 
be given.a trial under more favourable couditions. The results 
of cultivatiou of cheiiopodium iu Java, though not cncouragiug 
at the beginning, have been very satisfactory as will be seen from 
a study of the properti es of the oil distilled f rem the seeds there. 

Constants of Cheiiopodium Oil Distilled in Java :— Sp. gr., 0.9662; 
refraetive indes, 1.4786; acid value, 0.9; ester value, 9.8; soluble in 5.8 
voliunes and more, of 70 per cent. alcoliol. 
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This approaches thc Standard American oil very closely 
and it has beeu used in Java in place of the American oil. 
This fact sliould eucourage those interested in the cultivatioti 
of the dnig in India. 

Kcfcrcnccs : — 

(1) I-Ieury, T. A., & Paget, H., 1921, Trans. Chem. Soc, pp. 1714-24; 
(2) Finnemore, 1926, Thc Esscntial Oils ; (3) Konantz, W. A., 1924, Journ. 
Amcr. Phann. Assoc, Vol. XII., p. 201 ; (4) Nelson, 1920, Journ. Amcr. 
Chem. Soc, Vol. 42, p. 12S6; (5) Russell, 1922, Jour. Amcr. Pharm. 
Assoc, Vol. II, p. 255; (6) Soper, 1924, Amcr. Jour. Hyg., Vol. 4, 
p. 699; (7) Chopra, R. N., and Chaudler, A. C, 1928, AnLhclmintics and 
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CINCHONA. CORTEX (N.O. Rubiacece) 

Cinchona bark ; Peruviau bark.; Jesuit's bark. 

Theve is a large demand all ovcr the world for ciuchoiia 
bark and 1 its alkaloids on account of their value in the treatment 
of malaria. India, taken as a whole, is probably the most 
malariotis country in the world and naturally recuiires large 
quantities of this drug. The genus Cinchona couiprises about 
40 species of ever-green shrubs or trees which gro\y indigenous- 
ly on the eastern slopes of the central western chairt of the Andes 
Mountaius iu South America. They flourish at an altitude of 
3,000 to 10,000 feet above the sea level from Costa Rica to the 
southern borders of Bolivia. Cinchona bark is said to liave beeu 
introduced into Europe about 1639 A. D. by the Conntess of 
Chinchon. The story is told that while she was iu Peru with 
her husbaud, who was then Goveruor, she cleveloped ague aud 
was cured by taking the bark serit to her by the Corrigidor of 
Toxa. The latter had himself suffered from ague eight years 
previously and had been cured by it. The Conntess was so 
convinced of the curative effects of this bark that she sent 
some to her husband's relatives in Spain. From Spain its fame 
spread to Italy and it was introduced by the Jesuits to Frauce 
and England about the middle of the 17th ceutuiy. With the 
advent of the English it was brought to India ancl has gradually 
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replaced all the uncertain remedies used in the indigeuous 
systems in the treatment of malaria. In 1820, the Brendi 
chemist Pelletier isolated 'cuimine', which was theu practi- 
cally the total alkaloids of the bark, The use of the bark 
became so exteiisive that fears were eutertaiued that the world's 
supply of the bark from South America would be exhausted. 
Attempts were made to trausplant some of the species in other 
countvies and iu 1852 the Dutch were successful iu growing 
cinehona trees in Java. The Indian Government at once 
appreciated the possibilities of growing cinehona in India and 
the beneficial effeets which would result from it. In 1860, 
through the efforts of Sir Clement R. Markham cinehona 
trees were successfully planted in the Nilgiri hills iu Southern 
India and as they grew well, in 1864 plautations were also 
started in Mimgpoo in the Raughi valley and also iu the Karen 
hills of Burma. The chief species of cinehona which were 
growu in India are C. officinalis, C, calisaya, C. suecirubra, 
the hybrid C. robusta and C. ledgeriana, but C. micranLha, 
C. lancifolia, C. cordifolia, C. triancv, C. ftaludiana, C. jose- 
fihiana, C. calsopera, etc., have also been grown. 

Of theae, C. suecirubra (red bark) has proved to be the hardiest 
and the most easily cultivated species. II gives a high yield of total 
alkaloids — as mu eh as 10 per cent. — but the quinidine and cinehonine 
contents pveponderate over Uiat of quiuiue. It is largely cultivated 
in South India at an altitude from 4,500 to 6,000 feet above the sea 
level. It grows well in the Tomengoo hills in Burma, on the Satpura 
Range and iu the Government plautations in Muugpoo (Sikkim). 

Cinehona officinalis (browu bark or pale bark). This variety was 
grown at an elevation of 1,000 feet in the Nilgiris near Ootacamund 
aud in Ceylon, bnt was fouud uusuitablc for the climate of Sikkim, 
The total alkaloidal conteut iu this variety is very large aud of late 
years the quiniuc yield has considerably iucreased, It produces the 
crowu bark of comuierce. 

Cinehona calisaya. This produces the yellow bark and is largely 
grown in Sikkim at an elevation of 1,500 to 3,000 feet above the sea 
level. 1,000 gms, of good calisaya bark yield 60 gms. of total alkaloids 
contaiuing 30 gms. of quinine sulphate. This variety may be said to 
have also succeeded well under Indian elimatie conditions. 

C, calisaya var. ledgeriana, This variety is largely growu aud 
developed in Java, aud yields the most plentiful supply of quinine of all 
the species. The average quiuhie conteiU in this variety is about 
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6 per cent., esceptional satnplcs yieldmg as nmch as 10 to 12 per cent. 
The cultivation of this -vatiety is now being devcloped m all the Indian 
plantations and it is gradually replacing C. succh libra. 

These and some of their hybrids are the importaut species 
of cinchona plants growu in India, for the supply of the local 
demands and the yield of the hark from these sources has been 
kept up at as higli a level as possible iii spite of the many 
difficnlties. 

Economic Aspecis : — In dealiug with the economic aspects 
of the cultivation of cinchona in India, we cannot do better 
tuan to summarise the chapter on the quinine policj' in the 
Report of the Drugs Knqniry Cominittee. 

Sources oj Supply of Quinine in India: — The annual con- 
sumption of qr>iiutie in India at prcsent is nearly 200,000 lbs. 
derived from two sources : — 

(a) There are iu India two State-owned cinchona planta- 
tions with factories for the production of quiuine. One of the 
plantations is situatcd at Muugpoo in the Darjeeling District 
in Bengal, and the other at Neduvattam, near Ootacamund in 
the Nilgiris. Besides thcse there are also plantations in Burma. 
There were a number of privately owned plantations in the 
Nilgiris, but thcse have dwindled during recent years to 
almost uothiug. According to C. C. Calder, Supcrintendent, 
Cinchona Cultivation in Bengal, private 'Indian grown bark, 
once fairly pleutiful, may be said to be a rarity now on the 
market. Wheu it appears, it is absorbed at prices below world 
rates because of its inferior quality. 

(ib) As the couibined production of qniniue by the two 
factories does not exceed 70,000 lbs. aiinually, large quantities 
of this drug have to be imported. The following table shows 
the amouut of quinine derived from the two sources, i. e., 
mauufactured in India and imported into India in lbs. : — 

Total 
182,169 



Ycar 


Munppoo Madras 


Imported 


1927-28 


... (46,844 21,688) 
68,532 


113,637 


1928-29 


... (41,368 23,065) 
64,433 


133,793 


1929-30 


... 44,140 




7 







182,169 
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The reason for the small production of quinine in India is nol the 
esport of large quantities of the bark as has been alleged. According 
to tho Handboak of Commo cial Information for ]ndia by C. W. E. Cottou, 
I.C.B., India exports 011 the average 6,000,000 lbs. of bark annually 
chiefly from Southern India ports. lu view of the small output of the 
Indian factories, whicli are at preseut not worldng to their full eapacity, 
and having regard to the fact that large quantities of bark are iniported 
to fced tliese factories, this statement is very surprising. H is cmite 
true that at otie tinie large quantities of the bark grown by private 
ageneies were exported from India, but lately these iigures have fallen 
considerably. The Cinchona Department buy on Government account 
practicaliy everything offered and only wortliless stuff, wliich is of no 
use for quinine manufacture, is ordinarily exported. It is doubtful if 
as much as 50,000 lbs. is esported annually al the present time. 

The reason for the low productioti of rjuinine in India is 
the small area under Cinchona cultivatiou. The following table 
gives the figures for the two plantations ia India : — 

Mungpoo (Bengal) ... 2,877.3 acres. \ Actually under plantation 

though the total area is 
Neduvattam (Madras) ... 2,035 acres. | much bigger. 

The speeies of Cinchona grown in the Bengal and Neduvattam 
plantation are C. ledgcriatia, C. succlrubra aiid a hybrid of tliese two 
speeies C. lobusta. Tlte area under cultivatiou uudoubtedly is very 
small for the needs of such a large comitry as India. That more could 
be done to produce cinjhona alkaloids iu India on a much larger scale 
is admittcd by the Cinchona Department. 

Quinine Requirements of India : — That quiuine is oue of the 
most needed drugs from the point of view of the Indian public 
'is obvious from the fact that it is used in the proi>hylaxis and 
ti'eatment of malaria, the mort widespread disease in the 
country. The high incidence of this malady is sufficient 
ground for a dctnand for an adequate supply of this valnable 
drug. It has been estimated that there are in India 100,000,000 
untreated sufferers from malaria and a little ovcr 8,000,000 
receiving complete or partial treatmeut. These figures, though 
not necessarily accurate, are, howcver, sufficieiit to show to 
what an extent the people suffer from that disease. In addi- 
tion ta the high mortality thcre is the incapacity to individuals, 
both temporary and permanent. The economic loss and the 
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couscyuent penalty which has to be paid by the comitry as a 
wliole, is tremendous. Figures have not beeu worked out for 
India bui, according to Andrew Balfour's estimation, tlie 
direct loss svistained by the British Empire due to sickness and 
death caused by malaria amounted to betweeu /,'52,000,000 and 
>J62,000,000 auntially. The share of India might easily be 
over a half of these amouuts. 

In view of these facts it vvill l)e of interest to see what is the 
coiisumptioii of cjuiniiie iti India per head as compared with other 
comilries in which a high iucidenee of malaria occurs. In Italy the 
consumption is 16 grains per heail, in Greece 2i grains, whereas in 
India it is only 3] grains. The figures for some of the highly malarious 
provinces in India sliow an even lower rate of consumption. For 
instance, if we examine the differcut divisions of the Bengal Presideuey 
which is perhaps the most heavily iufected area, the coiisumptioii per 
head iii Burdwan is 1.07 grains, tlie I'residency Division 1.31 grains, 
Rajshahi 1.07 grains, Dacca 1.50 grains, and Chittagong 2.6 grains. 
These figures speak for theniselves and show hovv iuadequate is tlie 
supply of quininc in this country. 

The next cjuestion which ariscs is "What is the cjuantity 
of quinine actually rcquired from the point of view of public 
health in India?" It has been stated that if each case is treated 
with 110 grains of quiniiie, which may bc takeu as a minimum 
for the cure of each paroxysm, the demaiid for hospital and 
dispensary treatment alone would be 125,000 lbs. a year. 
Patients do not get as mucli as they ought to becausc the cost 
of quinine is prohibitive. It is estitnated that therc are 
100,000,000 sufferers from malaria who do not attend the 
hospitals. The poteutial demand is, therefore, somewhere 
betweeu 125,000 lbs. aud 1,500,000 lbs. When in 1903, the 
Italiau Government niade quiniue a State iudnstiy and 
cheapened its retail price, consumption in that couutry enor- 
raously increased and malaria mortality was reduced from 
15,000 to 3,000 a year. 

The Public Health Commissioner with the Government of 
India says in a recent report, "It may be said that there is no 
question of the effective treatment of malaria in India until the 
coiisumptioii of quiniiie approxunates to 500,000 lbs." Sir 
Patrick Hehir has estiniated that for India 970,000 lbs. of 
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quinine would be tlie minimum amount required to have effect 
on the malaria problem. Tire Royal Commission on Agricul- 
lure was also of the opinion that both for the preventiou and the 
troatment of malaria a much widcr distribution of cminine is 
necessary (para 411). According - to Bentley, Director of Public 
Health in Bengal, 100,000 lbs. of quinine must be consumed 
annually in that province alon e before any appreciable effect 
will be shown. 

The estimated figures for the requiremeut& of the country 
produced from different sources may vary considerably but all 
alike demoustrate one point, viz., the hopeless insufficiency of 
the present supplies of cjuinine. 

Extension of Cinchona Plantations : — A great deal of atten- 
tion was directed to matteus pertaining to cinchona in India in 
the evidcnce given before the Royal Commission on Agriculture. 
Emiuent wituesses stvongly emphasised the need for taldng 
active sleps for increasing the area under cinchona cultivation. 
The question of its centralisation was also brought fonvard. 
The evidence showed that foi* many years there has been 
comparatively little aclvance in the extension of cinchona 
cultivation in India, although large tracts suitable for sucli 
plantations are available. The question of centralisation had 
also been considered some ycars ago and the decision arrived at 
was that neither complete centralisation nor provincialisatiou 
was possible. The Royal Commission on Agriculture fnlly 
comprehended the importauce of a sufficieut supply of quinine 
to the pnblic and made far-reachiug recommendations in that 
directioa. Influeuced by the urgeut need for its development, 
the Commission also recommeiided that the subject should be 
made ceutral. Irrespective of the marmer in which the provin- 
cial governments producing quiiiine have carried out their 
obligation in the past, this was considered esseutial. The 
huperative need for quiuine has been generally felt in all 
provinces and, as it can only be produced in a few, its produc- 
tion and distribution are properly the fuuction of the Central 
Government. This was the view which was accepted by the 
Commission and which it urged for the consideration of 
the Government. Even with all this force of opinion behind 
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it, the quiuine difhculties of India have not been salvecl. 
Diiring the meeting of the Agricultural Confertnce in Simla in 
1928, a comiuittee of representatives of different Proviucial 
Government? concernecl in cinchona plantation was convened 
with a view to advisiug tlic Government how far and in what 
direction the recommenclations of the Royal Commission could 
be carried out. While examiniiig - the positiou the committee 
was at once brought face to face with the financial aspecls of 
the problem of stocks, and its advice reflects the dif&culty of 
finding & via media between the modern tendeucy to estimate all 
values in terms of cash and the older pliilanthvopic object with 
which the Cinchona Department was originally start ed. The 
committee recommeflded a sehetne by which all profit which. 
might aceruc would be equally shared by all users of qiiinine, 
and appealed for co-operation in the larger interests of public 
health. Nothiug of practical value resulted from the diseussions 
which took place, the financial considerations apparently out- 
weighing the interests of public health. Kven the visit of the 
Malaria Commission of the I^eague of Nations, who pnt quinine 
and its proper use in the forefront of the methods of attaching 
this disease, did not help very much to fnrther the iuterest of 
eminiue produetion in this country and its distribution to the 
masses. 

Kinalnireau : — What has heeu said regardiug the causes of the 
baekward conditiou of cinchona plantation will show why the country 
has to he dependent upon foreign sources of supply for which she has 
to pay very heavily, and why it has to subrait to foreign doniination 
regarding; the fixation of the price of qninine. It is commoii kiiowled^c 
that the world-price of quinine is controlled by a powerful syndicate 
kuown as the 'Kinabuveau'. Allhoujjh from time to time mauy 
quinine faetoriea have Iried to become independent they have always 
ended up by being subjngated. Uven in 1928 many of the quinine 
dealers attempted to break away from the oflicial prices deternained by 
the 'Kiuabureau.'. It was for this reason that it became possible at 
that time to get aupplies of quinine in the open market at rates below 
tliose officially sanetioned, and by avenues difierent from that by which 
they nsed to reach the retailer. The result was that many old estab- 
lished and repntable firma who carried on big business and who would 
not sell under the agreed price suffered losses and accumnlated la/gc 
stocks. This might suggest overproduetion of qumine in the wor'ld, 
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and yel, one knows that India aloue could consuuie the whole of thc 
world's annnal produetion, if the prices v.ere within the means of the 
ma^ses, or if thc Government imclertook a distrilmtion of quinine 
commeiisiirate ^\ith the needs of the population. 

The statisties compiled hy Andrew Jtalfour gave thc aunual figure 
tor the whole world at tv. o millicm deaths eauseil by malaria, The 
death rate beinu, 3 to 4 per thousand cuses, it follows that there must 
he 650,000,000 peuple sufl'ering froiu malaria every year, i'. c, roiiRhly one- 
third of the human raee. Takinjj a jcarly average of 40 gin. of 
cjuiuine per patient, the amouut of quinme rei[uired woulcl be somewhere 
aliout 26,000 tons aimually. The actual demand, howe-ier, depends on 
tlte capacity to huy thc drug. Jfillions of sufferers a re so poor that 
their purehasing power is practieally nil, or so siuall that they would 
nut he ab)e tu pay the oost even of productiou of quhiine. lu practice 
the productiou can only talce into accouut the law of supply and 
demand. The industry cannot produce on the basis of thcoretically 
desircd quantity to hc cousuincd at priees belovv the cost price. The 
cinehona planters cannot iuerease their productiou witliont an absolutely 
-terlain prospect that the cstfa productiou will be sold. 

The 'Kiuabureau' hab tried and has heeu successful in effeetiug 
regulated and gradual rcdnction of the cinehona areas to proportioiiR 
fitted to what tlie world cau afford to buy and not what it really needs. 
Iti tbis way the price has been maintained at a level that leaves 
a profit both for the plantations aud the faetories. 

It follows from all this Uiat it would be absolutely futile 
to espect auy large reduetion in the price of qtiinine under tlie 
present conditions. So cfficicnt is tlie control tliat even the 
great world wide depressiou diiring recent years has not affected 
the price of quinine, which still remains at Rs. 18 per pound, 
which was the price fixed so long ago as 1926. This, iu spite 
of the faet that it is heing produced in rpiantity in excess of the 
world's actual demand though the actual stoeks are still well 
helow the world's real requireinents. This is the result of 
produetion and sale under control. 

Although by reason of its elimatie coudition it will perhaps 
be difficult for any other coitntry in the world, except South 
America, to compete with Java so far as cinehona produetion 
is eoncerned, there is no doubt that the Indian plantations could 
in time be enlarged sufficiently to make India eutirely in- 
depeudetit of foreign supplies of cinehona alkaloids. India is 



AEUI/rERA'flON 103 

the only qniniiie producing couutry whicli can successfully 
lireak away from thc 'Kiuaburean' if it wanls to do so. 

The reasons for the great diversity between the amomit of 
quiuiiie necessary to cope with malaria and thc aiuoimt which 
ih actually eonsnmcd are not far to seek. There i s obviously 
some powerful factor which is responsible, as otherwise the law 
of supply and demand vvoukl rapidhy rectify the bliortage. It 
is also well known that much more quinine is availablc than is 
actually consumed. Thc factor which militates agaiust thc 
more exfended use of quininc is its high price. It is imneces- 
sary to stress here that India is a very poor couutry aud that hcr 
people with their lovv Standard of living cannot afforcl to buy 
cpivmwc for ti'eatmeut at its ptcsent pvice, 

Adidtciation of Quinine : — Thc evil which results from a 
combination of high price aud excess of real demaud over 
supply is that quiniue in this couutry is one of the most 
frequently adulterated drugs. This fact w as strongly brought 
out by witnesses who receutly gave evidence before the Drugs 
Enquiry Comniittee. In the Legislalive Asscnibly, l,icut.- 
Col. Gidney fully thrashed out the subjecf. Quiiiine tablets, 
quinine solutions, quinine mixtures, quiuine salts — all come iu 
for a good dcal of criticism. Some of the unscrupulous traders 
are undoubtedly making large profits by this erimiual fraud on 
the public. Adulteratiou is rife ; prescriptious containing 
quinine iu solution, whether made in Government dispensaries 
or by private chemists and draggists, ave said to be fvequentty 
dispensed with smaller closes than ordered. Tablets prepared 
by mauy firms contain much lcss quinine than tbey were stated 
to eontain, and many have uone whatever. JVTajor-General 
J. W. D. Megaw, I. M. S., collected a large number of quimne 
mixtures from dispensaries of various hospitals in Calcutta, the 
Punjab aud Madras, aud foiind that very few of them contaiued 
the reqtiisite amount of ciuinine. The state of affairs regardiug 
the adulteratiou of quinine aud its preparations is alarmingly 
serions. 

The Factor Responsible for the High Price of Qmnine : — 
The actual cost of produetiou of quiuiue iu the Bengal planta- 
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tions during 


the last 
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cost 






Rs. 


Rs. 


Rs. 


1925-26 




... 4.18 


2.03 


6.21 


1926-27 




... 3.84 


1.59 


5.43 


1927-28 




... 4.8 


2.72 


7.52 


1928-29 




... 4.6 


2.72 


7.32 


1929-30 




... 4.83 


2.72 


7.55 



It will be perceived that quinine is manufactured at 7.55 
rupees per pound at present. The selling price of qvtinine was 
fixed at Rs. 24 per lb. in November, 1924, and at Rs. 18 per lb. 
iu May, 1926. Since then the price has remaiued stationary. It 
would appear that, even after leaving a fair margin of profit, 
quinine could be sold at about half the price which is being 
chargcd for it and this miglit b ring it within the means of the 
masses to a cousiderable extent. It should not be forgotteii, 
however, that the above rates are not worked out on a 
commercial basis. 

AU cinehona plaatations represent a 'wasting nsset' and replant- 
ing with or without a period of fallow is cssential. Replanted areas 
rarcly yield as jnucli bark as the original plantation, frequently tliere is 
a complete failure. Other faelors which liave tended to increase the 
price of the bark during reeent years are tlie rise in wages, and grow- 
ing indirect charges on acconnt of beiiefils to labour sucb as recogni- 
tion of holklays, medical relief and allowances for sick, maternity 
benefits, allowances for births and deaths, edacation, sanitation, water 
snpply, elc. When all these faetors are taken into account and intereiit 
is charged on the capital utilised at the average borrowing rate of Uie 
Government, it can be imagined that the cost of prodiiction of the 
bark as well as the mannfacUirmg cost will be considerably increased. 
Wheu a plantation is not in beariair, the interest charge is added to 
the capital at compound interest. The cost price of quinine m 
Madras, where all these faetors are taken into cousideration, is not 
far from the rates fixed by the 'Kinabureau' at which it is being sold 
at present. 

The Ciuchoua Plantation of Bengal may appear to be a 
payiug concern f rona the report for 1929-30 which shows the 
valuation profit balance as Rs. 4,53,971-9-3 but this uotion will 
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soon be dispelled if all the factors describcd above are accorded 
due considcration. 

From this it is obvious that the largo volume of criticism 
regarding tlie maintenance of the price of quinine at a very high 
level, in agreement with the 'Kinabureau', is ieally unfounded, 
and that there are excellent reasons to eontimie to adhere to 
the price fixed by the Bureau. Something sliould be doiie to 
reinedy the present state of affairs. Either the price must be 
reduced by mass production, or research work must be carried 
out to find out some means of i^resenting the people of India 
with quinine, or the total cinchona alkaloids, or the cinchona 
hark at a cost commensurate with the means at their disposal. 
In the interest of pnblie health and of supply of pnre quinine 
to the people of India, steps shotild be taken to lower the price 
of quinine as much as Tjossible. 

Cinchona Alkaloids Other Than Quhune :— The only argu- 
ment against lowering the price of quinine in India below 
worid prices is that it may lead to export, This conld be 
obviated by imposing a heavy cxport cluty. If it is found im- 
possible to lower the price of quiniu.e, the only alternative i s 
what is suggested by Government Cinchona Department itself 
(Vide, Report of Goverument Cinchona Department and Factory 
in Bengal for 1929-30, page 4). "We caimot get away from the 
fact that quinine is the rich man's remedy, while malaria is the 
poor man's heritage ; bnt let meclicine once admit and practise 
the vahie of the other alkaloids and maiiy Indian areas might 
then be turning out febrifuge at costs more suited to the poor. 
For, with a change of mcdical opinion and practice we conld 
make use of kinds of cinchona that do> not deraand Java soil 
and climatic conditions for their best develo-pment." It is 
uufortunatc for India that of all the alkaloids of cinchona bark 
the merits of quinine alone shoukl have been recognised by the 
medical profession, with the result that a monopoly has been 
created for the plantations and factories of Java. A reference 
to the history of the treatment of malaria in a recently pnblished 
work by Lieut.-Col. B. Knowles and Senior-White, shows that 
this rontine tise of quinine sulpliate is more or less au accident 
and that "it is very far from certain that quinine is the best 
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alkaloid of cinchona bark to nsc. Bot h Cjuinidiue and cinchoni- 
dine are more efficacions with regard to their anti-malarial 
powtr". The important investigation carried out by Fletcher in 
Kuala Lampur in the Malay State.s and the experience at the 
Calcutta School of Tropical Mediciue show that alkaloids of 
cinchona bark other than quiniue are quite effective in the 
treatment of malaria, if given in the usual doses in which 
cjuinine is given. The total alkaloids of the bark in the fonn 
of cinchona febrifuge have beeii used in the Carmichael Hospital 
for Tropical Diseases and at the out-patient department 
of the School for raaiiy years with very satisfactory results. 

It would appear that the efficacy of the other alkaloids of 
q\uwme u\ the Iveatmeut ot malaria has uow beeu sufficieutly 
recognised by the medical profession, and there is no reason 
why the policy advocatcd by the Cinchona Department regard- 
ing cinchona plantation should not be adopted. Eveu if their 
efficacy agaiust malaria does not quitc come up to that of 
quiuine, it will be worth while to have theni. Eet quininc 
stand as the remedy for malaria for those who can afford to buy 
it, but let the total alkaloids o E the bark, if not the bark itself, 
be made availabk to satisfy the requiretnents of the masses at a 
price which they can afford to pay. 

Spccics of Cinchona Suited to India : — Experience in India 
and specially in the N"ilgiris has showu that Cinchona. ledgc- 
jiana, from which most of the cjuinine snpply of the world is 
obtained, is a relatively weak plant, short-lived, difficult to 
grow except under optimum conditious, and. appareutly less 
vigorous as the qvtiuine content of the bark increases. This tree 
yields (.ruinine and very small quanlitics of the other cinchona 
alkaloids. On the other hand C. rolnista, which is a more or less 
fixed hybrid betweeu C. suecirubra and C. officinalis , grows 
luxuriautly vvithiu a vvider range of elevation and temperature, 
is decidedly less snbject to disease, and yields qtiiuine and the 
other alkaloids in more or less equal proportions. Again 
C. suecirubra, the rnost easily grown tree of the lot, yields small 
quantities of qiunine but a high pereeutage of cinehonidine and 
cinehonine, and increases in size up to 40 years in South India. 
It is well-knowu that the growing of cinchona in India by 
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private agency has almost completely cea.sed, dite to the fact 
Ihat C. lcdgeiia.ua, the bark uf which alone fouud a profitable 
market, is difiicull to grow, and liltle or no price is paki for 
those cinchona species yielding barks containing cinchonidine 
and cinchonine as the main alkaloid.s. 

If a definite authoritative prouounceuient was made by the 
medical anthorities calling atteivtion to the v alu. e of other alka- 
loids of the bark, and the free iise of cinchonine and cinclioni- 
dine is advocated, the problem of makiug India sel£-supporting 
in the matter of treatment of malaria woukl be madc quite easy 
to solve in the course of a few yeais. The obvious thing thcn 
woukl be to grow on a large scale the species of cinchona which 
are specially suitable for the soil and climatic conditions in this 
country. C. succimbra and C. robusta are known to do well 
and further investigation may sliow other species to be even 
more suited. If this is not done and the demand for rmimiie 
only is niaintaiued, the Cinchona Department with tlieir 
present policy, will never be able to produce sufficient cjuantities 
of this alkaloid to cope with the recpiirements of the country to 
efficicntly deal with malaria, and what is more importaut the 
price of quinine will never be reduced to bring it within the 
means of the masses. Auother advantage of this policy, if 
adoptcd, will be that the growing of cinchona by private 
agencies may be revived, and this may even lead to the extrac- 
tion of the total alkaloids by private maiinfacturers. lu the 
following table, tlie proportious of the important alkaloids 
occurring in the bark of the roots, stems and branclies of the 
important species of cinchona growu in India (Mungpoo) are 
given. W e are very grateful to Mr. Shaw, Quiuologist to the 
Government of Bengal, for supplying us with this infonnatioii. 
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Total Alkaloids of Cinchona. Bark. — Cinchona Febrifuge : — 
The term 'cinchona febrifuge' is rather vague. The total 
mbced alkaloids of C. succirnbra were called 'cinchona febrifuge" 
prior to 1903. After that date it represented a mixture of 
residual alkaloids remainiiig after extractiou of rjuinine from 
the barks of C. ledgeriana, and its hybrid C. succirubra, a 
ccrtain amonnt of quinine being added to make it approxiuiately" 
sirailar to the original cinchona febrifuge in composition (Gage). 
This is sold to the public in the form of powder and tablets in 
India, its price being lower thau that of pure quinine. As met 
with generally, it appears to consist of any mixture of the bark 
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extracts and by-products of quinine manufacture which makers 
wish to get rid of. Some of these mistures are of excellent 
quality and contain a large percentage of thc alkaloids, and are 
cousidered by many experienced phyaicians to be therapeutically 
as good as qumine; others are decidedly inferior aud contain 
small proporticns of the alkaloids. Tlie following tables give 
the composition aud the variations in thc alkaloidal contents of 
differeut specimens wlnch bave been analysed. 
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The average composition o£ Indian and Javau cinchona febrifuge 
and of Indian residual alkaloids is given in the following table 
IMacGilchrist, 1916 and W. Fletcher 1923). 
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A pernsal of thc above results u-ill show that the ainount of the 
crystalHne alkaloid-? liaving an antinialarial action is preseiit in the 
two brands of 'cinchona fcbrifuge' as well as the residual alkaloids in 
sufficient quantities to pioduce therapentic effects if given in 10 to 15 
graiu doses. It will be seen also that 'ciiicliona febrifuge' has lio 
fixed compositiou and is freqnently adulterated. The 'cinchona 
febrifuge', as Ksued from the Government faetories in India is mostly 
the residual alkaloid preparatiou after most of the quiniuc has been 
removed from thc liar k of C. ledgeriana. It can be administered in 
fomi of a liiislufe, tablet, fresh pill or in gelatine capsules. The mislure 
miless it it, pvoperly slrained is slmiy ; the alkaloids, espeeially tlie 
ainorphous ones, btiek to the inouth and produce naiisea. It is, there- 
fore, adyisable to give it in tablet forrn. It is rapidly absorljed and 
the alkaloids can be dctected in the urine in J to 2 hours according 
as to whether it is taken in solution or in pill form, If it is properly 
standm'dised it is an excellent substitute for quinine. 

Qninetum and Quininum : — Another product of ciiichona bark, sinrilar 
to cinchona febrifuge, used in India is quinetuin. According to soine 
it is a substauce like cinchona febrifuge containing all the alkaloids, 
but only 15 per ceut, of quinine and 5 per ceut. of quinidine. According 
to others it is a mixture of cinchona alkaloids, as they occur in the 
bark of C. succli libra consisting of snlphates of cinchonidine, cinchonine 
and quinidinc with smaller qnaiitities of the sulphates of quiuine and 
amorphous bases. Some cven say it is simply a misture of amorphous 
bases of cinchona bark, the crystalline alkaloids having been previously 
removed. Like cinchona febrifuge it is also liable to produce nausea. 
Qnininum is an extraet prepared according to a French formula. It 
contains all the constituents of the bark except the woody fibres. 

Efficacy of Othcr A Ikaloids : — Experiments carriecl out by 
Goodson, Henry and Macfie (1930) in bird malaria havc shown 
that of the cinchona alkaloids the most activc was liydroqninme, 
followed by quiuidine, quinine, cinchonidine and cinchonine iti 
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dcscending order, though there is little to choose aniong the 
last four. 

Fletchcr receutly tested the action of different ciuchoiia 
alkaloids individually in the treatment of malaria ; Iris cou- 
clusions are are follows : — 

(1) In doses of 10 grains twice a clay the four alkaloids, 
i. c, quiniue, cjuiuidine, cinchonine and cinchonidine, appear 
to be of equal value in briuging about disappearance of 
malarial parasites in patients weighing 100 pounds. 

(2) None of tliese alkaloids produce toxic symptoms 
when given in this quantity, not evcn cinchonine and 
quinidine. 

(3) In doses of 5 grains twice daily, cinchonine does 
not appear to bc quite so poteut as quiuine and qainidiue. 

(4) Cinchonidine sulphate is definitely inferior to 
other crystallisable alkaloids, when given in small doses. 

(5) Quiiiidiue sulphate acts bctter on the quartan 
parasites than quiiiine. 

(6) Quiuoidiue iu 5 grain doses does not cause dis- 
appearance of the parasites ; in 10 grain doses it caimot 
be tolerated as it produees scvere nansea, vomiting and 
collapse. 

Dale and James (1925) found the curative effects of quinine, 
quinidme and, cinchonine the same on all forms of malaria, and 
except for the depression cansed by the last, , no difference in 
toxicity. Ciuca niade similar comparative tests with 'quiiietum' 
and found it to be as effective as pure quuime liyclrochloride. 

It would appear from this tbat, so far as tlie action of the 
crystalline alkaloids of cinchoua bark on malaria and their 
selective action on benign and malignaut tertian parasites are 
conccrned, there is very little to choose , betweeu them. 
Fletcher's couclusious regardiug the toxicity of quinidine are 
not borne out by our experience. It is liable to produce 
depression of the lieart and faiutness, and sudden deaths have 
been known to occur, especially in those suffering from 
emaciating diseases such as kala-azar. It is evideut from the. 
abovc that much waste has resulted in using only purc quiuine, 
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and the clieaper and equally efficacious alkaloids might well be 
substituted in the treatraent of ordiuary cases of malaria, while 
the more expensive and rehued alkaloid may be reserved for 
severe types of cases. 

In strictly controlled tests it has been fomid that in dosage 
of 0.1 grain per kilo. of body weiglit, 'cincbona febrifvtge' was 
less satisfactory thau quinhie, but wheu 0.1 grain per pound 
was given both were eqiially effective. Any of the prepara- 
tions such as cinchoua febrifuge, 'auininuin' and 'quinetum' 
may be used, provided the amount of the total crystallme 
alkaloids present is known so that the proper dosage required 
can bc given. P'or instance if the total crystalline alkaloids 
present are 70 per cent. or thereabout, it will be known that 10 
grains of it are equal to sevcn grains of quinine. If this is not 
considered desirable, the sulphate of the total alkaloids of the 
bark may be used. 

Cinchoua febrifuge has been very largely used of late years in 
tlie treatuient of malaria all over India with very gratifying results. 
The misturc used in the Carmichael Hospital for Tropical Diseases, 
Calcutta, is as follows : — 

Cincbona febrifuge (Indian) 

Citric acid 

Magnesium sulphate 

Rstract of liquorice 

Syrup of Virginian I'nme 

Syrup , 

Water { equal parts - " - " "* * onnce 

Tiose : — 1 oimce three times a day, two and a half liours after food 
for one week ; thereafter twice a day for 24 days. It is liable to produce 
nausea and vomiting as the amorphous alkaloids present stiek to the 
mouth. The majority of patients, however, tolerate it well if it is taken 
at tht right time, i. c, 21 hours after food wheu the stoniach is empty. 
If nausea and vomiting oecur, a dose of 15 minims of 1 in 1000 adrenaline 
or a minim of tineture of iodine in a little water before the cixichona 
febrifuge will check the vomiting. If necessary 5 to 10 minims of 
tineture of opium may be given. Fletcher (1925) came to tlie conelusion 
that cinchoua febrifuge with 7 to 10 per cent. of quinine was therapeuti- 
cally as efficient as quiiiine, in doses of 10 grains twice a day, and, it is 
lio more toxic. 
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Rcfcrcnccs : — 

(1) Rcport, Drugs Enquiry Committcc, 1931; (2) Goodson, J. A., 
Henry, T. A., and Macfle, J. W. S., 1930, Biochem. Jour., Vol. XXIV, 
No. 4, pp. 874-890; (3) Rcports, Cinchaiia Planlation Factorv, Bengal, 
1920-1929; (4) Sca-bornc Trado Statistics, ltritisU India, 1928-1930; 
(5) Procecdings, Cclcbration of the 300(11 Annivcrsary ojthe Usc o/ 
Cinchona, 1931, St. Louis, Mo., U. S. A. 



£INNAMOMUM CAMI'HORA (N.O. Laurineas) 
and Other Camphot Bearing Pianis 

BLUMEA 1ACERA (N.O. Compositas) 

Vern. — Sans. — Kukuradru ; Hitid. — Kakronda, ; Beng. — Kiik- 

sung, Kukursuugd ; Bomb. — Nimiirdi ; Tam. — 

Ndrak-karcmdai, Ka.ttu-mullct.ngi. 

Camphor is one of the most common remedi es and is used 
111 almost every household in India for a variety of purposes. 
For her reqniremeut of camphor, India is practically com- 
pletely dependen t 011 foreign countrics, China aloue sending 
about Es. 6,00,000 worth of tliis drug annually. Besides this, 
Japan, Formosa and Bonieo camphor also find a ready markct 
in India. 

A11 enauiry iuto the minor forest products of the cpuatry 
will reveal that though Kaurus camphora, the camuhor yielding 
trec, does not grow in India, very good substitutes in the shape 
of the Blumeas grow quite abundantly. Several varieties of 
these trees, e-g., B. balsamifera, B. la-cera, B, densiflora, 
B. maleomu-, B. grandis, ete, grow luxAiriantly in the Hima- 
layas from Nepal to Sikkim, as well as in the westem part oi the 
Deccan plateau at an altitude of 1,700 to 2,500 feet, which are 
capable of yielding a fairly large amount of camphor. 
B. balsamifera and B. densiflora are the two varieties which 
deserve special mention. B. densiflora is a sniall bushy plant 
found in various parts of Assam, the Khasia Hills, Chittagong 
and other places. B. balsamifera grows abundantly in Bttrma, 
and according to Mason this plant is so abuudant that Burma 
migbt supply half the world with camphor. Wherever trees 
8 
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are cut dowu this weed springs up and ofteu to the exclusioa 
of almost everything elsc. Dymock drew attentiou to another 
camphoraceous Blumea commonly growing near Bombay and 
used by the people. In addition to the species of Blumea, 
there are niany other plants iu India wbich smell strongly of 
camphor, some of which would yicld camphor. The commou 
aquatic weed of the plains of Bengal, Linnwphila gratioloides, 
the Karpur of the Bengalees is an example. 

In spite of these vast resources India does not manufaeture 
camphor even for her owu use and has allovved her market to 
be flooded witli the foreigu eommodity. The so-called Indian 
camphor reported iu the trade rettinis is really Chiuese camphor 
refined iu India, and in that state is even re-exported. With the 
exception of a small amount of Blumea camphor there is n o 
camphor which, strictly speaking, could be called truly 
'Indian'. A study of the records shows that in the latter part 
of the 19th ceutury efforts were made to grow the camphor- 
yielding plants iu India. The extensively growing Blumcas as 
a sonrec of the drug did not attract much notice at that time. 
From the information uow available it appears that attempts 
were made to grow Dryobalanops camphora,, a tree closely 
related to the Indian 'Sal', and the camphor tree of Borneo and 
Sumatra from which 'Baros' or 'Barus' camphor is derived, 
and a nuniber of other plants belougiug to the N. O. 
Dipterocarpcce on the Indian soil. Iu the report of the Luck- 
now Horticultural Gardens for 1882-83 it is mentioned that cam- 
phoraceous trees which were being cultivated there had done 
well. It seems likely that if sufficicnt interest is taken in this 
direetiou, camphor obtained either from the uaturally growing 
Blumeas or the cultivated Dryobalanops camphora tree may be 
a commercial success. 

Economic Aspects : — The camphor tree is a haudsome ever- 
green tree which occurs uaturally from Cochin Chiua to Shanghai and 
from the islaud of Haiimu to Southern Japan. Camphor was formerly 
produced chiefly iu Chiua and also iu Japan aud Formosa. Troduction in 
Chiua has completely declined and the Japanese uow are the only pro- 
ducers with Formosa as their chief centre of operatious. Ali parts of the 
camphor tree yield on distillation a seuii-solid oil from which camphor 
■caii be separated by mechanical meaus. The oil from the wood and 
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root is of the liighest value as in addition to camphor, it contains 
another valuable substancc called 'safrole'. The importauce of 
camphor lies in the fact that it is one of the constituents o£ celluloid 
and allied products, 70 per ceiit. of the total cmtput heing employed 
in tlieir mauufacture, 15 per cent. is used for disinfectiug and deodoris- 
ing purposes, and 13 per cetrt. for medicinal purpose*. Tlie camphor 
tree is vcry largely grown iii I'ormosii and large cpiantities o£ camphor 
nre mauufactured tliere. The followin.tr table will give au ideci of 
the liuge quantities produeed. 

Japanese I'roduction of Camphor and Camphor Oil 





(convei 


:ted 


into pouuds) 




Year 






Camphor 


Camphor oil 


1916 






... 8,689,643 


14,680,076 lbs. 


1920 






... 4,045,252 


9,676,376 „ 


1921 






... 3,380,063 


9,632,800 ,, 



Aluiost all the important coitntries in the world import camphor 
from Formosa and Japan. In 1919, Japanese camphor was iruported 
to the differeut cotmtries according to the following table : — 

United States of America ... 2,092,674 Ibs. 

Great Britam ... ... ... 234,156 „ 

Franee ... ... ... ... 194,962 ,, 

British India ... ... ... ... 90,028 „ 

Australia ... ... ... . ... 2,701 „ 



Total ... 2,614,521 „ 

Stimulated by the camphor traele of Japan, other coitntries 
have turned their attention to the etiltivation of the camphor 
tree, for althougli in its natural habitat it is restrieted withiu 
sornewhat narrow limits, it grows well when cultivated under 
widely diff ering conditions. 

In India, as long ago as 1896, Hooper distilled camphor 
leaves grown at Ootacaimmcl, obtaining from 50 lbs. abont 1 per 
cent. of oil containing 10 to 15 per cent. camphor. The 
possibilities of camphor cultivation in Northern India have been 
extensively studied by Howard, Robertson atid Siilionsen and 
their researches have been published in the Indian Forest 
Records, 1923. They caleulate that with 900 bushes. per aere, 
planted 7 ft. by 7 ft. apart, the yield per aere per annum is 100 
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]bs. of camphor oil giviug 43 lbs. of caiuphor. For the efficient 
cultivation of camplior trees at least 50 inches of rain in the 
growing- season is reguired (Nature, vol. 56, 1897) and they 
sugg'ested that Southern India, wheve the atinual rainfall is 
40 inches or more would offer better prospects than Northern 
India with its extreme variability of temperature and deficient 
rainfall, It is interesting to note that camphor trees have 
been esperimentally cultivated at Dehra Dun, in Mysore, in 
the Nilgiris up to au altitude of 7,000 l'eet, in Burma up to 
3,500 feet and in the Shan States notably at JCawksawk where 
a plantation of 650 acres is situated at au altitude of 3,270 feet. 
It must be admitted, however, that as far as the British India 
is concerned, the results of camphor cultivation are not at the 
moment very promising. This "will be appreciated from a 
comparison of the tables I and II showing the oil coutent of 
the Iudian tree compared with the original Japanese tree. 



TABL,E I 

Camphor Content of Dlffcrent Parts of the Camphor Tre c 
Grown in India 



Place 
crf Growth 

Nilgiris 
Madras 
Burma 
Cochin 
Dehra Dun 
Dehra Dun 
Dehra Duli 



Description 
of Material 

Green leaves 

Do.' 

Do. 

Do. 

Do. 
. Young leaves 
. Twigs 



Total Volatile 
Oil Yield 
per cent. 

1.0 

2.62 

1.51 

2.33 

4.04 

4.83 

0.34 



Camphor 
per cetit, 

0.1—0.7 

1.99 

1.03 

2.01 

0.38 

0.59 



Camphor Oil 

per cent, 

0.9—0.3 

0.63 

0.48 

0.32 

3.66 

4.24 



Note :— Camphor oil is the residue left after camphor sublknes over. 

TADLE II 
Oil Content of Dif/erent Parts of the Japanese Camphor Tree 

Twlgs •■■ •■• ■•• ... 2.21 per cent. 

Branches ... ... ___ g yQ 

Steffl - ... ... .'.'. 3.84 "„ 

Stum P - -. ... ... 5.49 „ 

Root - 4.46 .. 
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The exploitation and successful utilisation of the indige- 
jious camphor resources are faced with grave difficulties, and 
there is every probability that in the uear future the manufacture 
of camphor froni the vegetable sources may completely cease. 
With the rapid growth of the scieuce of cliemistry, camphor 
has been successfully synthesised from the terpeues and this 
synthetic camphor is gradually taking the place of camphor 
obtaiued from natural sources in the commercial world. 
Synthetic camphor is easily prepared and the finished product 
may soon be offered for sale at such a price that the growing 
of camphor-containing plants may not be a paying proposition. 
To what an alarming exteiit the synthetic camphor is capturiug 
the field may be cstimated from the average amount of produc- 
tiou of the material in Germany alone. In 1928 and 1929, the 
trade returns show an average production of 6,000 to 7,000 
metric tons a year of which approximately one-hah, 3,049 
metric tons were exported to other countries in 1929. The fate 
of the camphor industry, it would appear, is fast approaching 
that of the indigo which was formerly a very thriviug industry 
but has been blotted out of existence by production of aniline 
dyes and synthetic indigo. As things are at present, though 
synthetic camphor is capturing the markets, Formosa still 
supplies about 70 per cent. of the world's requirements but the 
position may soon change completely. 

Referenccs : — 

(1) Hooper, 1896, Pharmaceutical Journal, Vol. II, p. 21 ; (2) Howard, 
Roberteon and Simonseu, 1923, Ind. Forest Records, Vol. 9; 
(3) Finnemore, 1926, The Essential Oils, 

/INNAMOMUM ZEYLANICUM ..(N.O. Laurineai) 
and Allied Varicties 

VBRN. — Sans. — Gudatvak ; Hind. & Beng. — Dalchini ; Daru- 
chini ; Tam. — Lava-ngap-pattai ; Punj. — Ddrchini, Kirfct ; 
Bomb. — T a], Dalchini. 

The term 'cinnamon' is loosely applied to mean the- bark 
derived from several species of trees of the NY O. Laurin&cE, 
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c. g., C. zcylanicum, C. tamaki, etc. Tme ciuuauiou, or C. 
zcylanicum, does not gvow abundantly ia India. The tree is 
known to exist in a wild btate in ih e Western Ghats from the 
Koiikan soutliwards and has also been met with iu the forests 
of Teiiasserim (Burma). Eksperimental cultivation was also 
started in South India but the produetion of cinuamon uever 
assumed comtnercial proportions . Practically all the supply met 
with in the clrug markets is derived from Ceylon wliere the 
tree grows in a state of nature. It is also cultivated there on 
a connnercial scale, and large plantations may be seen in the 
Galle district iu the Southern Province and" in the region of 
Negombo in the Western Province. The tree takes kindly to 
the light white saudy soil or slightly stiff clay, and is pro- 
pagated from seeds which are sown in beds and later trans- 
planted. When about 2 to 3 inehes higli, the tops are cut off to 
encourage the formation o£ a stool on which 4 or 5 shoots are 
allowed to grow. These develop a thick brown corky layer 
when mature and this aftev being peeled off forms the cinuamon 
of commerce. It is sold iu the form of long slender stieks con- 
taining numerous .small cmills which are extremely thin and 
brittle, often marked with longitudinal striations on the iuner 
surface. Tliese are frecmently adulterated with a rougher, 
thieker and less aromatic bark from Cassia lignea (Cinna- 
m-omum tamala), etc. 

Cinnainon is tised in medicine only to a limited exteut. It 
possesses carminative, astringent and stomachic properties and 
forms an iugredieut of many medicines preseribed for bowel 
complaiuts. It is tised externally in neuralgia, toothache, etc. 
Its largest use, however, is as a spice or condiment on account 
of the preseuce of the csseutial oil which imparts a delicious 
flavour to curries. The chief constituent of the oil is 
cmnamic aldehydej though phellandrene, piuene, linalol, 
caryophyllene, eugenol, etc, also exist in small quantities. The 
British Pharmacopceia limits the amount of aldehydes to 55 to 
65 per cent., but a genuiue oil may contain as much as 75 per 
cent. The leaves also yield on distillation a dark coloured oil, 
which differs markedly from ciimamon bark oil. This has an 
odour resembling that of eloves and contains large proportions 
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(70 to 80 per eent.) of eugenol with traces of ciunamic p.laeliycle, 
pinene, linalol, etc. 

Ceylon is the chief centre u£ cinnamou cultivation and earries on 
an extensive trade iu tlie product as will be seeu froin a pcrusal of 
the Uible given bclow showing flie area undcr cultivation and the ex- 
ports of ciuiiamon products from Ceylon in 1919-i920. 



Area 


Tiiirk 


Bark oil 


I,eaf Oil 


in acres. 


lbs. 


oz. 


oy_. 


35,083 


7,700,560 


66,773 


229,928 


34,662 


3,933,552 


73,246 


365,976 



1919 
1920 

The export trade has since theu declined considerably. TJius i" 
1926, onlj- about 25,000 acres wcre said to be umler cultivation and 
483,000 Ibs. of bark were sold, out of which the 'chips' not uscd for dis- 
tillation amounted to 1,330,000 lbs. This is probabl3' dne to the fact 
that whereas the oil was previously used on an industrial scale as au 
iugrcdient of chewing gnms aud chocolates, suhstitutes such as ciimamie, 
aldehyde are now beiug used for veasous of clieapiiess. Fnrtherniore, 
the quantity of cinnamou prodnced per acre is reported to be oiily 50 
to 100 lbs., as compared with 1,000 to 2,000 lbs. of eopra and 400 to 
600 lbs. of tea. The popularitv of cinnamou cultivation has, therefore, 
suffcred colisiderably and inost of the plantatiotis in the Negombo 
district, wherc cinnamon was exclusively grown, are now said to be 
gradually replaced by cocoarmts. 

Cultivation in Southern India never assumed large pi'O- 
portions and the produce was usually utilised for internal 
consumptiou. A small quantity of leaf oil was produced in 
North aud South Kanara and-Malabar and, used to be exported. 
Up to the year 1925-26, the sea-borne trade statistics of British 
India show an export figure of 222 gallons of cinnamon oil 
valued at Rs. 10,000 but since then it has completely ceased. 

The prospects of cinnamon cultivation in India do not. 
appear very bright at the present tnonient. Ceylou cinnamon 
bark is decidedly of a superior quality and the oil has also the 
reputation of being the best available in the niarket. If cinna- 
mon cultivation is not remunerative there, it is difficult to see 
how Indian cultivators will derive economic beneirt out of stieh 
a seheme. C. zeylanicum has also been grown iu the Seychelles 
but: th e oil obtained differs from that of the Indian cinnamon 
oil and is reported to be of an inferior quality. 
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C. lamala or Cassia cinuamoti is known iu Sanskrit as 
Tejpatra; in Hiudi aud Bengali the leaves are known as Tejpat 
and the hark as Dalchini. It ia wiclely cultivated in China for 
its oil, and grovre sparingly in the Himalayas at an altitnde of 
3,000 to 7,000 feet. It also occurs in Eastern Bengal, the 
Khasia and the Jaintia Hills, and Burma. The cinnamon known 
as Cassia cinnamon or Cassia lignca of Indian commerce is 
obtained from this plant. It is coarser and is sold in larger 
pieces than the true cinnamon or bark of C. zeylcmicum for 
which it is ofteu used as an adulterant. The outer bark of the 
plant yields on distillation an essential oil which has a pale 
yellow colour. Cinnamic aldehyde is the chiei constitvent of 
cassia oil and is contained in the comniercial varieties to the 
exteut of 70 to 85 per cent. Although this aldehyde is also 
tlie chief coustituent of Ceylon cinnamon bark oil, there is aii 
enormous difference between the odour and flavour of the two. 
In cinnamon oil, the associated materials, e. g., pinene, nonyl 
aldehyde, ete, have a fragrant and a delicate odour, but in 
cassia oil, the cinnamic aldehyde is overpowered by the ter- 
penes, ete, which give a somewhat disagreeable odour to the 
oil. A considerable trade is done in Bonibay in Cassia bark 
and oil, but these are mostly re-exports and not true export's. 
Definite information regarding the Indian trade in C. tamalci 
cannot be obtained but it seems probable that very little if any 
of the truly Indian, bark is exported. The trade iu Cassia oil 
has declined appreciably with the advent of the synthetic 
cinnamic aldehyde on the market and the adulteration of the oil 
with cheap terpeues. 

C. glanduliferum — the Nepal camphor wood — is a large tree 
of the South Himalayas from Kumaon eastwards to Assam, the 
Khasia Hills and Sylhet. The bark of the tree is rough, pale 
brown, highly seented, with a strong smell of camphor when 
freshly cut. In the Indian Pharmacopceia this plaut has been 
recomniended as worthy of niore attention thau has been hitherto 
paid, to it. The wood and the leaves yield a crystalline prodnet 
which has been shown by Schhnmel & Co. to be d-camphor. It 
has been suggested as a substitute for oil of sassafras, which 
is obtained from the root of S. officinale., a tree growing in 
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Virginia and Tenuessee. Sassafras oil is costly and is uscd 
to a large extent ia the manufacture of soap and perfumery. 
But it is doubtful whether C. glandulifenim can veally act as a 
good substitutc for the above oil. 

licfcrences : — 

(1) Parry, 1921, The Chemlstry of Esscntial Oils and Artifieial rcr- 
fumes; (2) Finnemore, 1926, The Esscntial Oils; (3) Scbimrncl & Co., 
1928, The Repot t. 

CITRULLUS COLOCYNTHIS (N.O. Cucurbitacea;) 

Colocynth ; Bitter apple. 

VERN. — Saus. — Indra varuni ; Hind. — Indrayan, Mahal j 

Beug. — Makhal, Indrayan ; Bomb. — Indrayan ; Tam. — 

Peyt-LumaUi, Paycumuti ; Punj. — Ghwumba, Tumbi, 

Colocyntli is vvidely distributed thronghout India. It grows 
in a state of uature in the arid traets of North-West, Central and 
South India, and is met with in the Punjab, Sind and on the 
Coromandal coast. The fruit ripciis in the cold season and is 
offered for sale in North India by the herbalists in December 
and January. The roots and the whole fruit without the seeds 
are commonly used in India whereas only the pulp is official 
in the British Pharmacopceia. The Indian varieties of colocynth 
differ a little from tbe imported varieties and are nearly globular 
in shape and usually of the size of an orauge or smaller with a 
surface marbled with green and yellowish white patehes. A 
lmmber of substitutes of C. calocynthis are found on the market, 
The fruit of Cucumis trigonus, Cucumis pseudo-colocynthis, 
and Cucumis hard-wickii grow abnndantly in the mountainous 
regions of Northern India and are freqnently used to adulterate 
colocynth sold in the bazar. They can be differ entiated ironi 
the round fruits of the trne drug by their smooth contonr and 
oblong shape. Colocynth is not systetnatically grown anywhere 
in India. 

When fresh, llie pulp is spongy and juicy but when dry the fruit 
becom.es yellowish white and contains a scanty yellowish pulp embedded 
inside the fruit. The pulp separates from the rind with difficulty and 
cousequently peeled colocyntli of Indian origin is aeldom found in the 
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murket. Whatever peeled colocyntli i s mct with, is imported Ironi the 
Mediterranean eoast. The pruportions of thc pulp, seeds and rind are 
15 : fi2 : 23 respeclively in 100 i;m. of the dried fruit. On an avera«e 
thc fruit yiclcls 12 to 15 per cent. of the dry pulp. Ali parts of the 
platit arc very bitter, and contaiu traccs of an alkaloid and the bitter 
principle 'eolocyiilhiu'. 

Colocyntli is a very old remedy in thc Hindu uiediciue. 
The fruit has been dcscribed as cathartic atid useful in bilious- 
ness, coustipaLiou, fever and intestinal parasites. The root is 
nsed in ascites, jaundice, uriuary diseases and rheuniatism. The 
Mohannnedan physicians use this drug extensively in their 
practice as a drastic purgative in ascites and jaundice and in 
various ntcriue conditions, especially in amenorrhcea. There 
is also Hientiou of the drug in Greek and Roman niedicine. 

Chemical Composition : — There is practically no differenee 
in the chemical composition between the Indian and Bnropean 
varieties ; both owe their physiological activity to the alkaloid 
and the bitterprinciple 'eolocynthiu'. The alkaloid is ouly 
present in very niiimte quantity and could not be isolated 
in a pure state. The following table gives the analytical results 
of specimens of Indian colocyntli which. were aualyscd by the 
Department of Chemistry at the Calcntta School of Tropical 
Medicine : — 





Pulp 


Wtaole fruit (dry} 


Petroleum ether extract 


0.61 


1.36 


Sulphnric ether extract 


3.17 


2.04 


Alcoholic estraet 


10.90 


12.15 



The bitter principle is nearly completcly extracted hy sulphuric 
ether after first renioving the oily niatter by petroleum ether, Traces 
of the alkaloid can l>e found both in the ether and alcoholic cxtracts. 
Ethyl acetate is also a solvent for the bitter principle and an extraetion 
with this solvent after a preliminary treatment with petroleum ether 
gives a residue of about 3.45 per cent. of the weight of the dry pulp. 
The major portion of the bitter principles is soluble in water, is 
intenscly bitter and Rives a white precipitate with tanuic acid, from 
which it can be obtained in a purer condition. The average yield of 
the bitter principle is thus not less than 2 per cent. ou the weight of 
dry pulp which compares favourably with the Standard in the British 
Pharhracoposia. 
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Colocyuth is used in medicine as a drastic purgative, and ia 
the form o£ solid extracl enters iivto maivy of the purgative pills 
nf modern pharmacy. Although a f air amount of Indian 
colocyuth is used in the countvy, large tiuaiitities of the fruit 
as well as preparatious made from it are ammally imported 
fvom Euvope, Arabia aud S-yvia. In Spain ancl Cyprus, 
colocyuth apples are actually cultivated for purposes of expoit. 
lu fact imported colocyuth fruits aud solid extracts are niore in 
evidence ou the market than tlic prcparatious made from the 
drug of Indian origin. 

Rcfcrcnces : — 

(1) Tower anrl. Moore, 1910, /. C. 5. Traiis., p. 99; (2) Chopra and 
uthers, 1929, Inti. /oli r. Mcd. Rcs., Vol. XVI, Jali. 



CITRUS MEDICA, var. A.CIDA (N. O. Rutacene) 

The Lime tree 
Vern. — Hind. — Nimbu ; Eeug. — Nebu. 

CITRUS MEDICA, var. LIMONIS (N.O. Rutacete) 

The Lemon tree 

Vern. — Hind. and Beng. — Paharinimbu, Jambir, Gora nebu. 

The recoguitiou of the antiscorbutic nroperties of lime juice 
has niade the fruit famous in tlicrapeutics aud iu almost all 
couutries it is considered to be a necessary adjunct to the 
ordinary diet. Iu mediciue aud perfumery also, lemon plays 
an importaut part. A pale yellow, bitter aromatic volatile oil is 
derived 011 expression from the fresh outcr part of the pericarp 
of the fruit and is highty prized in mediciue as^a flajj^uriug 
agen t, carminativc aud stomachic. Two kiudsCgt limes are 
found in the Indian market — f Pati' and 'Kagzi'. The lemon 
is popularly known as Taharinembu' or 'Jambir' aud^&ovtgh 
belonging to the saine stock, differs from the lime fruit mtjgiiig 
bigger iu size with a rough, thiu and loose riud. The lemon 
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tree is common iu the Central Proviuces as well as in Kumaon, 
whereas lime grows wild in forests of Assam, Chittagong 
(Sitakund Hills), the Khasia and Garo Hills. Both these 
varieties, notably the lime, are also extensively cultivated in 
uiaiiy parts of India, particularly Northern India. Considering 
the attention paid to the cultivation of these fntits in other 
parts of the world, very little seems to have been done to this 
iudustry in India. The lemon industry has flourished in Sicily 
and to a lesser extent in Calabria (Italy), but the tree also grows 
luxuriously in many parts of the world notably in Spain, 
Portugal, France, California, Florida, the West Indies and New 
South Wales. A large. qu.anti.ty of lime juice, lemon oil a.nd 
other bye-products, e. g , citric acid, citrus pictin, etc, are 
imported into India. On an average 1,000 to 1,500 gallons of 
lemon oil are annually shipped to this country valued at 
Rs. 50,000 to E.s. 60,000. Although no records are available 
regai'ding the amount of lemon juice cordial and other beverages 
contaiuing these ingredieuts which are being received in all 
parts of India, there is no doubt that these form quite a large 
portion of the imports. The quality of Indian lemon peel is 
ahnost equal to the Sicilian variety and it has been estimated 
that if extraction of lemon oil is attempted from the Iudiaii 
lemon peel, it will not be a failure commercially. The percent- 
age of essential oil is less in lime than iu lemon but the latter is 
richer in juice and citric acid ; the average amount of critic 
acid available from 100 c. c. of lime juice is about 5.9 per cent. 
whereas that obtained from the same quantity of lemon juice 
is 3.7 per cent. It will appear that the lemon-growing 
iudustry, if taken up on a sufficiently large scale, is very likely 
to pay its own way. Lemon growiug is not difHcult, It requires 
a moist and sheltered climate with dry invigorating air and 
abundant suushine — couditions which can be easily attained 
without much outlay of capital in many parts of India. The 
problem of fp|oper and efHcient lrngatton of the soil can also be 
successfully met by proper selection of the locality. The well- 
drained regions at the foot of the Ghat Hills have been suggested 
by certain agricultural experts and their posstbihties in this 
direction deserve a thorough investigation. Indeed, the cultural 
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conditions existing in India canuot in any way be said to be 
very much inferior to those prevailing iu California, Florida and 
New South Wales where the citrus iudustry lias receutly 
established itself and made rarjid advauce. A perusal of the 
report of the California Fruit Growers Exchange, which controls 
the citrus iudustry there, shows what can be acconiplished 
by co-orjerative efforts and by the application of modem 
scientific agricultural itnprovemeiits. For nearly four months 
iu the year the frosty clhnatic conditions prevailing in California 
are distinctly iujurious to the lime crop. By heating, up the 
orchards with artificial heat at the time of the frosts, the agri- 
culturists obviate the risk of damage to their crops. If in 
these countries, iu spite of the inclement weather, the lime and 
lemon industry can niake such headway, it is difhcult to under- 
stand why India should fail in raising citrus plantations on a 
large scale and in utilising the raw materials and bye-products 
obtained therefrorn. 

Re/crcnces : — 

(1) Finnemore, 1926, The Essential Oils; (2) Butt, 1928, Com- 
mcrcial Drugs of India; (3) Ycar Book o/ Agriculture, 1930, U.S.A. 
Publication. 



/fioLCHICUM LUTEUM (N.O. Liliacoa») 

Vern. — Surinjan . 

The corms and seeds of Colchicum autumnale are official 
in the British Pharmacopoeia and are used extensively in 
Western medicine as a sovereign remedy for gout. This plant 
gi'ows in the meadows throughout Europe but is not found iu 
India. Attempts have frequently beeu made to introduce this 
species into India but with very little success. Though the 
Colchicum autumnale does not grow in India, a very good 
substitvite in the form of Colchicum luteum, Baker, is available. 
It grows estensively in the western temperate Himalayas and is 
met with in open pasture lands or in the outskirts of forests 
extending from the Murree Hills to Kashmir and Chamba. It 
is a medicine of great repute in Afghanisthan and Northern 
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India. A dark broAvn dry extract sold iu small pieces prepared 
froni tlie corm can be obtained from the drug-sellers m the 
bazar. 

There are two species conimoiily sold in the Indian bazars ; 
one is sweet and the other bitter. The bitter variety is C. liiteum 
which contains the alkaloid colchicine in fairly large propor- 
tions ; the sweet variety also contains traces of an alkaloid which 
has been found to be physiologically iuactive. C. luleum or 
Surhijan-i-talkh is distinguished from the sweet variety Su-rin- 
jan-i-shiriii by its bitter taste, smaller size, darker colour and a 
reticulated appearance of the corms. 

The medicinal properties of Ihis plant were well-kuown to the 
Arabs. The Kashmir Hermodactyls or Surinjan-i-lalkh was and is still 
used by the Mohanmiedan physicians as an alterative and aperieiit, espe- 
cially in gout, rheuinatism and diseases of the liver and spleen. In 
gout, it ia combined with aloes ; with ginger and pepper it is used as 
an aplirodisiac ; a, paste is made with saffron and eggs and is applied to 
rheumatic and other swellings ; powdcred root is sprinkled ou womids 
to promote cicatrisatiou. Himnya-tuttha or Haran-lutiya, a medicine 
of gfeat repute ia Afghanistan and Northern India, is a dark-brown 
dry extract prepared mainly from the aqueous extract of Colch-icum 
lutcum and other species. In Hindu medicine 'Tuthani' or 'Tnttanjaiia' 
is the term applied to a collyrium made of copper sulphate and root of 
C. lutcum, 

The corms of C. lutcum are occasioually adulterated with corms 
of the sweet variety and another plant, • vis.-, - Narctssus tazctta 
belonging to the same natural order. This plant grows abundaiitly in 
Inersia and is sivpposed to have similar properties. A variety kuown 
as C. speciosnm, Stev., comtnonly grows in Badghis and Khorasan 
and flnds its way iuto India. The seeds of colehieum are not 
comniouly sold in the Indian bazars. 

According to Dymock, Warden. and Hooper (1893), the ether 
estract, i. c, the alkaloid-containing part, was 1.31 per ccnt. in bitter 
'suriujan' obtained from Lahore and 0.69 per cent. iu sweet 'swmjan' 
(Merendera persica) from Persia. The corms of C. luleum have been 
examined at the Calcutta School of Tropical Medicine and they appear 
to resemble C. autumiiale in . their general form. Chemical analysis 
shows that they contaiu a large amoimt of starch, a small quantity of 
oily resinous matter and a bitter alkaloid. Followiug the assay methods 
laid down in the United States rharmacopceia, the percentage of the 
alkaloid in the air-dried corms of C. totcuwi was fotmd to be from 
0.21 to 0.25 and in the seeds from 0.41 to 0.43 per cent. The alkaloid 
thus obtained has the same properties as that of the ofticial alkaloid 
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colcliicine obtainable from the official C. autumiialc. 'l'lie T'. S. T'. 
requircs 0.35 per cent. of alkaloid in the conns and 0.45 per cent. iu 
tlie seeds. No sUmdard, hou'ever, has been llxed hy the Britisli Phar- 
macopceia ; it is mcrely reeommended tliat tlie seeds should he 
employed for tlie preparation of the tinctnre and the corm for tlie 
extract or wine of colchicum. The alkaloid colcliicine is liable to be 
affected by high tempcrature. Tlie cornis should, therefore, he eollected 
early in the summer and di'ied at a temperature not exceeding 65° C. 
Atteiitioa to this directioa may iucrease the perceutage of the alkaloid. 

It wonld appear from tlie above analysis that both the 
cornis and tlie seeds of C. luteum or 'suriujan-i-talkh' sold iu 
the Indian niarket could be used for therapeutic purposes in 
plaee of C. autmnnale. It may, tlierefore, be coiiiidently 
expected that C. luteum will in future be more extensively 
employed in the preparation of galenicals iu India thau has 
hitherto been the praetice. 

Refcrcnccs : — ■ ' 

(1) Dutt, 1928, Cammercial Drugs of India; (2) Chopra aiid others, 
1929, Ind. Jour. Mcd. Rcs., Jan., XVI, 3, 770. 



NATURA STRAMONIUM (N.O. Solanaeeae) 

Vern. — Plind. — Dhalura ; Beug. — Sado, DhiWird ; Tam. — 
U matai ; Punj. — Tattu-r, Dattufa. 

Dhatura was knovvn to the aucient Hindn physicians. They 
rcgarded the drug as intoxicant, emetic, digestive and lieal- 
iilg. Smoking of datura seeds as a treatment for asthma was 
known diiring the Vedic period. Its toxic properties were well- 
known and there is frequeut mention in the literature of its use 
for suicidal and liomicidal purposes. Dried leaves and seeds of 
D. stramonium are used iu the Britisli and tlie United States 
Phannacopreias as autispasmodic iu such conditions as asthma, 
whooping cough, etc. As seen in commerce, the leaves are 
brownish or yellowish green, about 20 cm. long and 13 cm. 
broad. They closely resemble stramonium leaves in appearance 
and have a similar characteristic odour and a bitter taste. The 
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active principles contaiued in the seeds are the alkaloids 
hyoscyamine, atropine, and hyoscine. D. stramonium is 
indigeuous to India and grows abundantly throughout the 
temperate Himalayas from Kashmir to Sikkim. 

There are two varieties of Datura fastuosa. The black 
variety is known as 'Kala-dhatura' in Hindi and the white 
varicty is known as 'Safed-dhatura'. D. fastuosa, var. alba 
(Safed-dliatura) is widely distributed in tlie temperate 
Himalayas from Kashmir to Sikkim. It is particularly abundaut 
along the east and west of the outer Himalayas and covers a 
region of over 1,000 miles. It grows abundantly in Kashmir 
and aromid Simla and is to be found along the roadsidc and 
in villages, bu t is rarely seen on the wild uncultivated hills. 
In the deep valle3 r of the Sutlej, it is particularly pleutiful, 
miles of the ccmutry being literally covered with this plant. 
Both these varieties have been known to the people of India for 
their intoxicating aud narcotic properties. The black variety 
is consiclered to be more powerful. The seeds are used for 
adulterating many intoxicants such as toddy, rice-beer, etc, 
and they are also mixed with ganja. 

Chemistry of D. stramonium and D. fastuosa : — There are niarked 
variatioua in the alkaloidal content of D. stramonium grown in 
different localities. These vary from 0.47 to 0.65 per cent. The mixed 
Indian seeds from D. fastuosa give a total alkaloidal content of 0.23 
per cent., consisting chiefly of hyoscyamine and hyoscine in propor- 
tioii of 2 to 1, together with a little atropine, The capsules contaiu 0.1 
per cent. of total alkaloids consisting chiefly of liyoscine only. The 
seeds of D. fastuosa (D. alba variety) contaiu 0.216 per cent. of 
hyoscine, 0.034 per cent. of hyoscyamine, and traces of atropine. The 
leaves aud seeds of the variety alba were made official iu the J'harma- 
copceia of India aud galenical and other preparations Hke tinetures 
and plasters were frequently used. Botli varieties, -which possess 
narcotic and aliodyne properties, are useful in neuralgia aud act as 
antispasmodies. Datura possesaes properties analogous to those of 
belladonna. The leaves made into cigarettes are smoked to relieve 
asthmatic attaeks. 

Bconomic As-pects' — There is a large demand for the pre- 
parations of T), stramonium. Besides the galenical preparations 
made from it, it is the main ingredieut of cigarettes and the 
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fumigaling powders employed iu asthnia. The plaut has lieur 
cultivatcd iu America to get supplies fov mediciuul purposes. 
Iu vievv of the pleutiful bupplies met wiih in India it is suipris- 
int> that mosi of the slramoniuni preparations and the alkaloids 
hyoscyaurine and hyoscine slioukl be imported from outside. 
The alkaloidul coutent of D. faituosa is uudoubtedly low, but it 
grows so abundantly that it would be worth while Ubing it in 
mediciue, not only in Ihe foim of ordiuary galcnical preparations 
but also for extraction of the alkaloids hyoscyaurine and 
hvoscine. 



DIGITALIS PURPUREA (N.O. Scropliulartaceas) 

Foxglove 

Digitalis purpurea, commonly kuowu as foxglove, is a 
bieimial herb helongiug to the natural order Scrophidaiiaccce, 
or the figwort family. It was originally a native of Western 
Kurope IdilI is now extensively grown in mauy parts of the 
woi'ld. There are a number of species of tiris plaut having the 
same physiological action, though diflering in their degree of 
potency. For instance, Digitalis purpurea ia more effective 
than D. campanulata or D. alha, but 77. ambigua from Austria 
shows a therapeutic activity equal to D. purpurea. For many 
years, Fnglish-grown leaf was supposed to be the best in the 
market, but recently, Gennany and Austria have supplied large 
quautities of good leaf to the world, Duiing the War the supplv 
from the Geraian &onrces was cut off ancl the Americans tried 
to develop their resourccs. In California, Oregon and 
Washington digitalis grovvs wild and the leaves collected from 
these plants were found to be active and of snfficient potency 
to allow their use for medicinal purposes. One of the Anieri- 
can-grown species is D. lutea which, therapeutically, is as 
good as D. purpurea; in faet, it has the reputatiou of having 
uiuch less toxic effects on the gastro-intestinal traet. 

In India a large amount of digitalis is used every year. 
This ean be juclged from the faet that Messrs. Smith Stanistreet 
& Co., a Grm of rnanufaet uring chemists of Calcutta, writiug 
9 
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in 1912 said that they alone conld nse 3 to 4 cwts. of the Indian- 
grown leaf if it was as active as the imported leaf. The con- 
siunption has gone up eonsiderably since then. A majnr 
portiou of the digitalis nsed by the medical profession iu this 
conntry is even now imported, and the problem has not cmly 
its economic aspect, but from the medicinal point of view the 
fact shonld be borne in miiicl that the digitalis prcparations 
imported into India are liable to lose 20 to 40 per ceut. of their 
potency in a very short tinie. The author and Iris co-workers 
some years ago- investigated the properties of digitalis grown in 
India in order to see if the Indian leaf and its preparations conld 
be advantageously substituted for the imported commodity. The 
result of this work has been that the Bengal Chemical & 
Pharmaceutical Works of Calcutta now use nearly a ton of 
leaf every year, all grown in India (Kashmir). 

"Refore entering into a discussion of the therapeutic 
efficacy of the digitalis leaf grown in different places in India 
it will not, we think, be out of place to give a brief acconnt 
of the cultivation, methods of collectiiig, drying and storage 
of digitalis leaf adopted in this country. 

CuHivation of Digitalis pwpurea in India : — So far as is known 
none of the speeies of digitalis is indigenons to India but D. purpurca 
has long been grown in gardens in different liill statious as an orna- 
mental border plant. As early as 1880 attempts were made to grow 
the plant in the Government gardens at Saharanpur and liill gardens 
in Mussoorie for a regular crop of leaves for medicinal purposcs. 
The plant, however, did not floiirisli as it was reportcd to yield very 
few leaves and the cost of producing was hipher than that of the 
imported leaf. Systematic cultivation was, therefore, for the tinie 
being ahandoned in these places. In the Kumaon gardens the plant 
did better atid in 1912 leaves were examined chemically by Martindale 
, and found to be well above the Standard so far as the active prin- 
ciples were coucerned. The plant was cnltivated in other places and 
the cinehona plantation authonties at Mungpoo near Parjeeling 
(Himalayns) aud also in Bunna took it np. It was also introduced 
into the Nilgiri Hills and largely grows there from self-sown seeds, 
and the cinehona plantations supply it to the Government Medical 
Store Depots at 3 annas per pound. As grown at Mungpoo it calls 
for very little attention in the matter of cultivation and grows well in 
opeu spaces at a height of 6,000 feet above the sea level, Thousands 
•of seedlings appear and nurseries for rearing are not necessary. 
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Jlefore plantmg a ncw Iilocfc tlie pound i*, fusi dcaied of juti^le auri 
dug to a deplh o£ onc fool. Then, with the aid of a lope, pes^-. aie pul 
m iows 2 ft. apart and 10,800 plauts ate planted per ari e Tlu_ 
plants aie gioun fol ahoul 12 mouLlis, duriug wludi tnuc it ma\ Iie 
liecLssaiy to sidde the block tuice and lo hoe it once duiini» the eold 
scason When gtowu in Ihis hjv the plant dots \m.U aml yields a 
good ciop of leaves. 

Colhction of the l.eaf — Digitalis, usually begms to flouei m India 
■ahoul the end of \pid and eatlv m May, when the plants aie ui full 
liloom and two-lhirds of the iio^eis on eadi spike aie fullv deve- 
loped, leaf pirking coinmences and goeb 011 thiouc,hout Ihc hot 
weathei In Uurope and 'Ymeiica the leaves aie also collected 
tlnoughout the iummei f ioni July to September when the pUml is 
floweung i'he best pioduU is, houevet, gathered m the earlv pati 
of the summei, abont the month of Junc, just befoie the llowers have 
«\panded It «a? reLonimended that leaves shonld be collected fiom 
plants of the seeond year growth, hut mveblignlions have bhovvn that 
fiist ycai leaves have tlie same idueoside coutent as tliose of the 
second year, and m India leaves are geneially gatlieied fiom plauts, 
lricspcclive of theu age The leaves aie plueked by hand, beiULf 
twisted or broken oii \ulhout lakmu the thick fleshy leaf-stem The 
lower basal lea\tb of poor colour aie icjectcd, also the npper smallei 
leaves of the stem Practicallv thiee-fomths of the total nurabei ot 
leaves pel planl aie lakeu, hoth joung and old hemg mixed duriug 
colleetion. No particular attention is paid to Vieather conditions 
diiring the collectmg period. It is al the hegiininig ot the jnoubooti 
and the wealher is usually dnll and showery abont that tnne 

With ering and Dtylng — Raeli dav's collection of lea\es m tlns 
country is spread m Ihm layers ou baniboo 'machaus 1 atid left to 
wither f 01 36 homs, bemg turned over occasionally to prevenl 
fernientatiou. Fi'nallv, drying is completed m a 'siiocco' or oven at 
a tempetatuie of 150°F. Without the tise of tlie oven it wouhl be -\erv 
difficnlt to drv the leaves tl.oioughly during tlie monsoou Drving in 
an oven, however, has beeu sliown to cause a marked dcterioralion, 
especially lf the temperatuie is allowed to lun high. Our expen- 
ence with Indian leaf is that snn- or air-dried leaves, such as those 
fiom Kashmir, retain their activity \ery niuch better than the oven- 
dried lenv°s 

Stoung — Ailer drymg, the leaves aie stoied in daik sheds They 
are kept on the floor in a heap and covered ivith baniboo mats to 
evelude dust and hght Ilatcher's recent work in America appears 
to show that no special piecauliom regarding storage, such as kecp- 
ing the dried leaves in air-tiglil tms with a perforated bottom contain- 
ing freshly burnl hme, are necessary in that country, In warm and 
ffioist elimates, such as that of India, our e^perience is that unless 
such precautions are taken the leaf deterioiatcs in its theiapeutic 
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activily. Digitalis leaves kcpt in air-tight bottles in our laboralory 
kept Iheir activity better tlian tliose left exposed to the moist air, 
especially during the hot weather. 

I'hysiolojiical and Theiapeutic Activily of Indian Leaf: — In 1913, Dr. 

Gordou Sharp carried oul a biological assay of digitalis grown in 

India. Ile found llial llie Tudian-growii leaf 011 casual exauiinatiou 

looked in every way like the ordinai'y wild or partially cullivated 

variety grown in England and Germatiy. Their tastc was equally 

biUcr. On closer examinaUon the Indian leaves had a coarsev stalk 

and the veuation v. as somewhal coarser. The leaves themselves were 

darker and tougher tlian the Buropean leaves bui not very different 

from wholly cultivalcd leaves yrown in the south of T$ngland. The 

tiuctures prepared from these leaves were darker and coutaiucd more 

re.sinous niatter thaii tliose prepared from the British or Genuau 

varielies. Mmigpoo leaf gave good results by biological assay by the 

'frog nielhod' and by therapeutic trial on the human heart. Dr. Sharp 

pronouuced that D. pwpuiea, Linu., leaf grown in Mungpoo was at 

lea^t equal in poteney to British or Oermau grown leaves. The leaf 

grown in the Nilgiris, however, failed lo produce equally good effecls. 

In 1920, Dr. Douglas Cow of the I'harmacological Dabjratory at 

Cambridge, assayed tmetures prepared by Messrs. Smith, Slanistreel 

& Co., from the leaves grown in Mungpoo and in the Nilgirip. One 

c. c. of tiucture made from Mungpoo (Dai'ieeling) leaf was found to 

colitaiu 8 H. T. U. (compared with equivalenl Standard of 1 c. c. =6.5 

H.T.U.). Its M. D. D. per gram of frog was 0.125 e. c. Perhisiou of 

the isolalcd rabbit's heart produced 100 per ceut. increa.se in amplitude 

and 25 per cent. slowing. Dr. Cow pronouuced the sample to be of 

adequate strength, sliowing rcasonable therapeutic properties. In the 

case of the Nilgiri leaf he found that altbough by the 'frog nietl.ou' 

the tinctuie was found to be nearly double the streiiglh of ordiuary 

tiucture — 12.5 II. T. U. in a c. c. instead of B. 5 — yet wheu tested by 

perfusiug an isolated mammalian heart — it produced no inercase in 

amplitude of the heart beat and no slowing as is usual with aclive 

tiucture. Dr. Cow expressed the opinion that this negative effect ou 

tlie mammalian liearl «ced not condeum the sample and that it way 

possess adequate therapeutic properties whicli in liris iustanee are over- 

sltadowed by Ihe ninsclc poison efl'ecl, 

In tlie end of 1922 the Government of India Medical Stores 
Department first sent tlie author tiuctures made both from Mungpoo 
and Nilgiris leaves and siuce tlieu a. uumljer of other tiuctures made 
from the leaf grown in India have been assayed, the assay being 
carried out by a modification of Hatcher's 'cat incthod'. Chemical 
assay was also douc at the saine time by Kundson and Dresbach's 
Chemical method. The followiug tablc shows tlie results that were 
obtained : — 
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134 VARIATIONS IN POTENCY 

A perusal of the talilc will show that of the 17 specimens 
of digitalis leaf assayed, eight were frota Mungpoo near Darjecliug, 
Bastcrn Himalayas, four from Kashmir, Western Himalayas. 
and hve from the Nilgiri Hills m Southern India. It will be 
seen that the specimens from JUungpoo varied a greal deal 'm tlieir 
acfivity wlien tested by the 'cat method'. Some specimens (Nos. 1, 2, 
6 and 7) were quite active, while the others (Nos. 3, 4, 5 and 8) were 
conrparativel.y weaker. ftlowing of the mammalian heart with these 
tinetures was also variable and was not so marked as iu the case of 
Kashmir-leaf prejiaratiaus. These variations were probably dne to 
the method of drying and storing adopted, which we have already 
desmbed. It is difficult to maintain a perfectly uniform temperaturc 
iti the oveus that are used, aud if the temperatur/e rises above IS0°F 
deterioratiou of the glucosides ocetirs, accouuting for the loss of poleney 
of the specimens. Storage of leaf also appears to have some bearing. 
binder the present conditions the leaf after drying is simplv hcaped 
up on the floor in darkened rooins and although the ntmosplieric 
temperaturc does not rise so high in the hills as it does in the pianis, 
it becomes qnite warm at times and as the air is full of humidity, 
fennentation is favonred and the glucosides are split np. These faetors. 
are suffieient to aceoimt for the variations in the therapeutic efficiency 
of differetit specimens of leaf. Clinical trials willi tinetures made from 
Mungpoo leaf showcd that patients coulcl be digilalised with reasonable 
quaiitilies of this preparation (8 to 10 drachms per 100 pounds body 
weighl) . It ean be concluded, therefore, that a good quality of digitalis, 
leaf can be grown in Mungpoo, and with hnpiwemeiits in mcthods of 
dryiug aud storing, adequate and reliahle supplics could be obtained 
for therapeutic uses from this source. 

The specimens of leaf from Kashmir gave escellent results both 
by biological assay and clinical trials. In Kashmir digitalis is now 
grown on a large scale. The leaves are snn-dried and are paeked iu 
air-tight tins. Kashmir is not affccted so much by the monsoon as the 
Eastern Himalayas where Mungpoo is situated, and drying in the stm 
witbont the use of ovens is possible. The growing of digitalis ia 
Kashmir has great possibilities. Freshly made tinetures from this leaf 
digilalised patients with 4 to 7 drachms per 100 Ibs. body weight. 

Variations in the Poleney of Digitalis Preparat ions in the 
Tropics : — A perusal of what liasbeeti saicl above, shows that' 
digitalis leaf of good quality can bc grown in some parts of 
India. This is of special importance in view of the observa- 
tions by tlie author and his co-workers (1925-26) re'garding the 
keeping- properties of digitalis leaf aud the preparattons made 
from it in tropical elimates. Biological assays were carried out by 
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Hatcher's 'cat metliod' and the 'frog metliod' and chemical 
assays by 'Kundsou and Dresbach's metliod'. As noiie of these 
inethods gave a very accurate idea of the therapeutie activity 
of a prepanttion, elinical tests were also cavried out with the 
same tinctures. The average dose of 15 c. c. (or 41 dracluns) 
o£ the tincture per 100 pounds of body weight required to 
get the patient imder digitalis effect in 36 to 48 hours is 
considerably increased if tlie tincture was deteriorated. Ey 
botli these methods it was shown that the tinctures uiauu- 
factured by reputed English and American firms showed in a 
very short time a reduction of 20 to 40 per cent. in their 
strengtfi. Even fresh tinctures sent out soon aiter their manu- 
factiire and assayed soon after arrival seemed to deteriorate 
duriug transit. The deterioration is due to some cliange 
taking place in the digitalis glucosides, the nature of which 
is unknown. Sueh tinctures on dilntion (1 in 10) become 
darkish in colour, unlike good tinctures which are light green 
and unifornily opalescent. These tinctures although they 
become more toxic when giveu to a cat intravenously and, tliere- 
fore, having" a small minimum lethal dose, are considerably 
weakened so far as their therapeutic activity is coucerned. 

It has also been shown that fresli tinctures prepared from 
Digitalis [mr-purea leaf grown in Kashmir or in Mungpoo 
showed their normal poteucy. Digitalis leaf also is liable to 
rapid deterioration if it is not properly cured and if it is badly 
stored. The outcome of this work is that the Indian grown 
digitalis is rapidly replacing the invported digitalis. A lmmber 
of manufacturing f rms in India supply freshly prepared tincture 
from fresh leaf to their customers. Distinct advantage cau be 
gained by nsing freshly made tinctures from freshly collected 
and properly dried digitalis leaf grown in India. Cultivatiou 
of digitalis in India on proper liue has a great future. 

Rcfcrenccs : — 

(1) Chopra, Bosc & De, 1925, Ind. Med. Gcrj., Vol. LX, March; 

(2) Chopra & Ghose, 1926, 'Ind. Jow. Med. Res., Vol. XIII, p. 533; 

(3) Chopra & De, 1926, Ind. Joilr. Med. Res., Vol. XIII, p. 781; 

(4) Chopra & De, 1926, Ind. Med. Gat., Vol, LXI, March; (5) Chopra & 
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De, 192fi, Ind lUerf. (kiz., Vol. L,XI, May; ^6) Chopia 8. l)e, 1929, Ina 
Mcd. Ga-., Vol. I V XIV, Juue, 



ELETTARIA. CA.RDAMOMUM (N.O. Scitamineae) 
Tribe Zingiberaceie 

The Lesser Cardamom ; Cardamom. 

Vkrn. — Saus. — Ela ; Hiud. & Beng. — Chhoti elachi ; Bonib. — 
Elachi ; Tam. — Ella-kay ; Pers. — Kakilahe-khurd. 

The cardamom is a perennial pbmt witli thich, (lcshy 
rhizomes aud leafy stcms, 4 to 8 feet in height with a long 
branched infloiebccncc which ai'ises near the gvound. It is 
iudigenous to Western aud Southern India, in the rich moist 
forests of Kanara, Mysore, Coorg', Wynaad, Travaneore and 
Cochin; it is also cultivated there on the tca and rubber 
estates by bolh European and Indian growers. On the coffee 
estates of Cooi<r and Mysore it is growu in gullies and ravines, 
as it thvives bcst iu such damp, shady places. It is also 
fomid wild in Burma. Several varieties of the Irue cardamom 
are met with in the market. 

(1) The Myforc variety foims the bnlk oi tho coinmcrcial article. 
It is ovoid and has a pale creamy, nearly smoolh snrfaco ; it is more 
robust and bears exposnre bcttcr thau the Malabar variety. 

(2) The Malabar vanety which is biualler, shorter aud plumper 
and not so smoolli. This variety was formcrly iniported ilito Grcat 
Eritain. bui is now replaced by the Mysore vanety. 

(3) The Mangalore variety which tesembles tliat froni Malabar, 
is almost globnlar Irat is latRer and has a roujrh skin. 

('l) Tlic wild or native variety fiom Ceylon, E. cartlawomum, var. 

major, Fmilli, is elongaLed, shrivelled in appearance, and of a rathei 

darlc grcyish eolcmr, 

t 

Cardamom is au article of some commeroial vahie. It 

is exported lart;ely to foreign countries where it is used as a 

spice and as a flavouriiio agent. An oil is estvicted fnnn 

the fruits and is uscd both in pharmacv and perfnmerv. It 

pecurs to the extent of 4 to 8 per eent. of the seeds aud 

contains a considerable amaunt of terpinyl acetate ; eiueole, 
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free lerpineol and probahly also limonene are preseut. The 
followmg figures uiay be taken as covcring moat pure 
samples: — spccific gravily 0.923 to 0.945; optieal rotation 
+ 24° to +48° • refraetive index 1.4620 to t. 4675 ; acid value i 
to 4 ; ester value 90 to 150. 

The majority of cardainoms of commerce impoi'ted from 
Ceylou are described as 'Ceylon-Malabars' or 'Ceylon-j\Jysores\ 
An estiniate of the amount of export trade iuaj r be obtaiued 
from the Ceylou figures for 1915, 1922 and 1923 : — 

1915 ... ... ... 519,099 Ibs. 

1922 ... . . ... .158,742 „ 

1923 ... ... ... 292,882 „ 

Amonium siibulatuin (N. O. Scilaminea;) 

The Greatei" Cardamom 

Vern. — Sans. — Ela ; Hind & Beng. — Bara-elachi ; Tam. — 
Periya-yclakay ; Pers. — Oakilahc-kalaii. 

This plant is found wild in tlie mo untai nous parts of 
India and Nepal. In Bengal, a kindred variety Amomum 
cnomaticum is found. The fruits are almost the size of the nut- 
meg and are cheap and efficient substitutes for tlie ttue 
cardamom. They are commonly sold in bazars by shopkeepers. 
An oil extracted from the sceds of A. subul atu m ■ nch in 
cineole is nsed for flavouring purposes. Both in the indigen- 
ous and Western medicine, cardamom is used as a frecpient 
adjunet to other stitnulants, bitters and purgatives, in the forni 
of tineture or powder. 

Rcfcrcnces : — 

Fhmemorc, 1926, The Essenlial Oils. 

'S EPHEDRA VULOARIS (N. O. Gnetacese) 
and AIlied Varieties 

VERN. — Punj. — Amsania, Butshur, Cheii'a. 

Pew drugs of receut years have attracted so unich attention 
of the medical profession as cphedrine, the alkaloid from 
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E. vulgaris, the Cliincse plant Ala Huang. A considerable 
volume of experiniental work has heen donc cm this subject 
and a well compiled bibliography by Professoi" B. E. Read will 
interest those who wibh i~or further details. The drvig has 
been i n use iu China for the last five tbousand years. The 
habitat of ephedra, howevcr, is not confined to China but 
has a nmch wider geographicat distributioti. Eiu has shown 
that it is scattered widely all over the world. Iu India a 
nuniber of species grow abundantly iu the dricr regions of 
the Himalayas. A few species of ephedra also grow in the 
plains bnt lliese contahi little or no alkaloid. 

The plant has not been used in tlie indigenous inedicine in y^s 
country. AlthouKh accordiug to Aitchison somc parts of E. vuls>aiis 
are used mediVinally izi Lahonl, the drug i.", not mcntioned in ilie 
Ayurvedic (Hindu) or Tibbi (Mohaimuedau) inedicine. It is said 
that one variety of ephedra, probahly E. intartnedia, is the famous 
'soma' plant from which the favourite driuk of the Rishis (aseeties) 
of the Vedic period was prepared, but there is little evidence to 
support this statement. The gradually iucreasing nsc of ephedrine 
in therapeuties and its high price induecd tlie aulhor (1926) to explore 
the resources of the Indian varieties of ephedra and to study their 
chemical composition, pharmacological aetion and clinical uses. As 
the retail price of ephedrine at present is about 600 lupees per puund, 
the sister alkaloid psendo-ephedrine was carcfully investigaled in 
order to iee if any use conld be made of it in therapeuties. 

Watt (1890) deseribed three species of ephedra grovving- 
in India. 

1. Ephedra vulgaris, Uich. (Fl. TU-. India), also known as E. 
gerardiana, Wall., E. distachya and B. monostachya, I/itm, ; it is 
kuown in the veruaculars by the names amsania, chewa, butshur, 
khanda, khama, kunawar or plwk in different parts of India. 

It js a small, low growing, rigid shrub which oecurs throughout 
the Himalayas. It grows in abtmdance iu the dry, stony regions 
of the temperate and Alpine Himalaj'as extendiug from Western 
Tibet to Sikkim. On the Rhalai Hills, north of Sinila, it oecurs in 
large quantities at an altitude elose on 10,000 ft. 

2. Ephedra pachydada, Boiss., also kuown as E. intermedia, 
Schrenk and Meycr. It is kuown as huma in Fersia, gehma in 
Bombay and oinan in Pushtu. It is a tali shrub found in the drv 
stony regions of the Western Himalayas and Western Tibet. 
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3. E. pcdunculaiis, Buiss., also ealltd E. u/ic, Iiiaml, -E. u/ah;, 
Jlejers. It is kiunui iu the vernarular as kuchan, nilckikuikaii, btatt.i, 
tandala, lastuli, maugarmal, bandukai. It is a tali seandenl slirub 
ivith blender buiiche^, whicli grows ou stony hiomhI in Sind, the 
l'imjab and Rajputana. 

Besides these tliree varieties descrihed by Walt, Uvo more of Iesser 
importauce grow in various parts of India. They ave (1) K. johata, 
Bliss., (l'l. Orient) and (2) B. f)agilis (Flowering Plaiits of Ualucliifatau, 
J. II. Biu-khill). 

Eranclcs (Indian Trecs, 1906) recognised 5 species occurring 
in India. These are : — (1) E, foiiata, Boiss., (2) E. gcraidiuna, 
Wall., Syn. E. vulga,ns J Hook., (Flora of British India), 
(3) E. nebiodensis, Tineo., (A) E. intcrmedia, Schreiik and 
Meyer and (5) E. pachyclada, Boiss. Of these, -E. iiebrodeusis 
does not seeni to differ much froin E. geiardiana by any well 
markcd characters and is sometimes iiicluded in the latter. 
Similarly, E. Pachyclada is considered synonymous with £. 
intcrmedia. Botantists of the Forest Research Institute, 
Dehra Dun, however, regard E. nebrodeusis a sepavate species 
from E. gcrardiana. E. ncbrodcnsis occurs in the Juuiper 
tracts of Baluchistan 7,000 to 10,000 feet above the sea level and 
also in Baltistan and Lahoul. 

Ali these varieties occur in various places iu Northern 
India — Bashahr Division, Chakrata, Kangra, Kulu, Baluchistan 
Kashmir, Hazara, Kagan, Traus-Frontier territory, Waziristan, 
etc. Specimens from various places have heen analysed and 
it has beeu shown that ephedras growing iu the drier regions 
of North-West India contain a high percentage of the 
alkaloids, in mauy cases highey than the alkaloidal content 
of Chinese species recorded by Read and Feng. Atnong" the 
Indian species E. ncbrodensis is the richest and E. intcrmedia 
the poorest so far as its ephedriue content is concerned. In 
Indian ephedras the alkaloid content does not increase with 
the altitnde of the locality where the dvug grows, but is 
influeuced to an appreciable exteut by the rainfall of the 
locality. 

Chopva and bis collaborators (1929^ describe two varieties growiiis 
side by side on the mouiitaiu ranpes bordering on tbe Jlielura 
valley. These varieties ave of special interest on accormt of their 
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higli alkaloidal yield. The proportion o£ cphcdrine and pseudo- 
ephedrine, ltowcver, in the two varies greally : — 

1. E. vulgaris or E. gcrardiana is kuown iu the vernacular as 
Janusar, It is a low rigid nearly ercct shrub, usually 1 to 2 feet in 
height. It oecurs also in I-fariab distrfct, Kurram viMey (at au 
altitudc of 1,000 feet), Himalayas (at an altitude of 8,000 to 14,000 feet) 
also in the inner traets asccnding iu Sikkim to an altitude of 16,500 
feet ahove the sea level. It has an alkaloidal coiilenl of 0.8 to 1.4 
per cent., of wliich about lialf i« epliedrine and the balnuce is pseudo- 
epliedrine. It may also be noted here that tliere are marked varia- 
rions in the alkaloidal content of the grcen twigs anc! the stems of 
these varieties. The alkaloidal content of the grcen twigs of tlie 
Indian E. vulgaris is about four times that present in the stems and 
that of E. hitcrmcdia nearly six times. 

2- E. intei media var. tibetica is luiown in the vernacular as 
hum (Tnuis-Iiidiis). It is a small erect shrub. It oecurs in the 
inner vallevs of Chitral at an altitude of 4,000 to 5,000 feet on the 
dry rocky slopes, in Gilgit, Zauskar, Upper Chenab, Kunwar (at 6,000 
to 9,000 feet) and also in Baluchistan. The variety tibetica gives an 
alkaloidal couleut ranging from 0.2 to 1.0 per cent., of vdiieh 0.025 
to 0.056 is epliedrine and the remainder is pseudo-ephedrine. 

E. gcrardiana and E. intormedia are sometimes eoufused with 
E. equisctina wliich is a non-floweriug plant, bui the ialter is never 
woody, its stems are hollow and tlie leaves are more rmmerous, and 
at the apex (.mbrace the inleruodes not to the area from wlrieh they 
arise. 

The berries, roots, woody stoeks and branehes were found to 
contaiti very little ephedrine, The green stems are tlie only parls 
whicli give the higliest atiioimt of tlie alfcaloids. The collcction of tlie 
drug iu the autumn before the winter frost sets in, is esseiitial to 
get a good yield of alkaloid. 

E. foliala, Boiss., veru. kuchar, grows iu Baluchistau, 
Sind, Kurram valley, the Punjab plains, raaiuly iu the southern 
portions, atid the Salt Raiige up to 3,000 ft. It coutains ito 
alkaloid. 

Chcmistry of Epliedrine and Pseildo-cpltcdrine : — Epliedrine, 
C H^Olf, is a colourless eryslalline substauce, M. P. 41 — 42°C. The 
hydrochloridc foi'ms colourless needlcs, M. P. 216°C; spccific rotation iu 
water is -34.2° and in absolute alcohol -6.81°. The platinichlDride 
of the base crystallizcs in colourless needles, M. P. 18G"C. 

Pseudo-eplicdrine or iso-cphedrlne C H ON, oecurs with ephedrine 
in Ephedra gerardiana and E. interviedia and is fonned by heating 
ephedrine -with hydroehloric acid. It is a dextro-rotatory isomer of 
ephedrine with a spccific rotation of +50° ia absolute alcohol and 
crystallizes from ether, M. P. 118°C. 
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The base is a whitc, eolourless, crystalline substaiuv oceurriug in the 
fnrm of long needles freely soluble in alcohol. The hydrochlornlc fornis 
coloiH'less needles M. P, 179'C. Il forms a remarkably soluble oxalale 
in emitrast to the sparingly soluble ephedrine oxalate. The oxalate 
of ephedrine rrystallizcs I min waler in fine needles .sparingly soluble 
in water and less so in alcohol. This relative insolubility of ephedrine 
uxulate provides a fairly simple means of separalhig the alkaloid froiu 
the associated isomer d-pseiulo-ephedrine. 

The ratio of ephedrine to d-psendo-ephedrine seems to vary with 
the diflerent sjieoies, the real value of the herb being detevmined 
liy a high y-ephedrine coutent. The alkaloid ephedrine eau exist iu 
uo less thau six forms : — ■ y-epliedvine, d-epliedmie, dy- ephedrine, 
y-pseudo-ephcdritie, d-pseudo-cphedrine and dy-psendo-ephedriue, 

After the separatiou of the alkaloids, y- ephedrine atid cl-pseudu- 
ephedrine, there remains a small preeipitate of oily residue whieh i' 
sLill high in alkaloid eontent. From this oily residue Sydney Smitli 
has separated two adrlition.il alkaloids y-inclliyl ephedrine and uor-d- 
pscudo-epliedriuc. y-raelhyl ephedrine vas preparcd by distilling the 
oily residtial alkaloids imder reduced pressure and puriflcd through the 
alcohol soluble oxalate, y-methyl ephedrine has an optical rotalion 
[orji>=-2i>.2° 

The alkaloids y-ephedrine and d-pseudo-ephedrine are not pat'ti- 
eniarly sensitive to polassic uiercuric iodide sohition. On the addition 
of tliat rcagent to a 1 per cent. neulral solution of the sulphates of 
the alkaloid no preeipitate oecurs. Iioth alkaloids are precipitated in 
a 3 per cent. neulral solution btit tlie preeipitate is readiiy soluble in 
dilutc acids. To the saine reagent y-methyl ephedrine and dy-pseudo- 
ephedrine behave in marked contrast to the above. They are readiiy 
precipitated from a 1 per cent. ncutral solution of the sulphates, 
the preeipitate remaining undissolved on tlie addition of dilute acid. 
Probably the most important property of ephedrine is its stability; 
its solutions are not decomposed by light, air or heat, and age 
appareully does not affect their aetivity. tlius a solution of ephedrine 
hydrochloride, prepared and sealed in a sterile ampoule for 6 ycars, 
shovved no chauge in appearance and produced the customary pressor 
respouse wlten injceted into a pitlicd cat. Kendali and Witzmann 
(1907) bave demonstrated the great resistance of ephedrine to oxidatiou 
as compared with epinephrine ; the former is not oxidised by dibro- 
mophcnolindophenol, melhylcne blue or iudigo canriine, whilst tlie 
latter is oxidised by all these rcagents. r.seudo-ephedrine hydro- 
rhloride is also very stable ; a 1 per cent. solution still retains its 
properties after keeping at rooni temperalure for many weeks and it is 
believed may keep indelinitely wiLhont deterioration. Its solutions 
can be I.'oiled without decouiposition. Mixing with sera does not 
interfere with the aetivity of eitlier ephedrine or pseudo-ephedrine, 
even after inctibation for many lionrs. 
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Ext}orl of Ephedia: — The difterent species are so closely 
allied in tlieir botanical characters that only a chemical 
analysis can show their value as a connnercial article. There 
is every possibility of adulteration of the best specimens willi 
the lovvest grade without fear of detectiou. Ephedrine is a 
drug of great tlierapeutic value. If some sort of control is 
not exercised ovcr the collection as well as the careful selection 
of the drug, Indian ephedra will have little chance of compet- 
ing with the drug obtaiued from Cliinese or other sources in 
the foreign murket. Work carricd out by Chopra and his 
co-workers and Krishna and Ghosli in this country has un- 
donbtcclly established the connnercial values of E. gcrardiana 
and E. ncbrodensis and has shown that the Indian species 
are qnite as rich in ephedrine content, if not in some 
cases richer, as the Cliinese species. Already a demand for 
Indian ephedras has been created in India and elsewhere. It 
is difficiilt to get exact statistics of the cxportation of any 
particnlar drug material bccanse drugs are generally classed 
together in the customs retnrns. At a conservative estimate 
it may he said that about 2,000 niaunds of ephedra were ex- 
ported from India diiring 1928-29. These figures represent 
only a portion of the trade wliieh has recently been developed 
in Cliina. The figure for export from the whole of China is 
abont 8j000 maunds a year. 

Dislribulioii of Indian Ephcdras ■ — The following table 
shows the distributiou of various species of ephedra growing 
in India, 



TABLE I 
Indian Ephedras 



Species 


Iyocality 


Autliority 


Romarks 


Ephedra foliata 


Bombay and Pianis 
of Sinil, Salt Rancie 
u p to ft,()00 ft., 
Putijab, Rajputana, 
often RrcKai'i°us, 
etc, on the barren 
desert 


Forest flora of Boni- 
bay Prcsiclcncy and 
Sind bv Talbot, Vol. 
II, p. 541 
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Rpccies 


r.ocality 


Authorily 


Remarks 


E. pedunculai h 


Punjab, Rajputana 


I'lora of liritisli India 




(ii. )i>liata) 


and Sivtd 


b y Huoker, J., Vul. 
V, pp. 640 and SB3 




E. inlcrmedia, 


Kashmir 


Flora of British India 




Scln'enk and 




b v Ilooker, J., p. 




Mt-yer 




863 




E. vul&aiis. 


N. W. Dry stotiy hills 


Forest flura of N. W. 


Svu. 


R i eh. 


of Afghan isi n n, 


and Central India 


B. ae,- 




Baluchistan, inner 


by Braiidi.s 


atdiana 




arid siuri i n t e r- 








mediate Himalayasi 








fhehnn, Chenah and 








pntlej 7,800 tn 








J2.S00 ft., West 








Tibet tn 16,000 ft. ; 








inner Kumann and 








inner Sikkim and 








adjoinins parts of 








Tibet 






E. gerardiava 


Eiimaon. O c c u r s 


A. Flora of ICumaoti 


Syu. E. 




a 1 o n g ih e main 


by Osmaston 


vulgaiis 




Hima layan ran.ee 








between 6,500 ft. to 








14,000 ft. Verycnm- 








mon on the inner 








dry ranges bonier- 








in.e Tibet where it 








fjrnws on open ex- 








posed shingly slo- 








pes oi' aiuoug roeka 






Do. 


North Gafhwal Divn., 


Descriptive list of 






C. Almora, 15. Al- 


Trecs and Rhtnbs 






mora. Very com- 


between the Ganjjes 






mon 


and the S a r d a 
RiversbyOsmaston 




Do. 


Alpine Hitnalayns 


P'Inra of Biiti'ah India 






and Western Tibet 


by Hook, F., Vol. 






and Sikkim 


V, pp. 640 and 863 






Tempernte and Al- 








pine Himalavas and 








Western Tibet in 








the drier reejions 








7,000 to 12,000 ft. ; 








12,000 to . 16,000 ft. 








in Sikkim 
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Spccics 


Locality 


Authority 


Retnarks 


E. gcranliivw, 


Western Tibet, KniKi- 


Flora of Brilisli India 




Var. iiV.ichii 


war, Gavhwal and 


by Ilonker, Vol. V, 






Kuuiaou 


pp. (540 awdS«3 




Var. p-saxalilia 


G a i' h w a 1 a ii d 
Kuni:ioii 


Do- 




Var. y-sikki- 


Sikkim 


Do. 




incnsis 








E. ncbrodcusis, 


Lalioul and Western 


Do, 


Usually 


Tineo, 


Tibet 




classed 


Var. fryoccra 






with U. 
gerardi- 
ana 


E. pachycldila 


Garhwal. From Garh- 


Do. 


Syn . 




wal w e s t w a r cl 




E. inter- 




nscending to 15,001) 




■media 




ft. 






Var. glauca 


Mongolia to Kashinir 


Do. 




Var. tibetica 


Afghanistan border, 
Western Tibet, 
Afghanistan 


Do. 






Behar and Orissa 


Rotany of Behar a nd 


Ephedras 






Orissa by Baines 


not louurl 




Northern Kerai 


Descriptive Rotanical 


Do. 




Forcsts 


list 






Northern Berar 


Descriptive Botanical 


Do. 




Forests 


List, Northern and 
Berar Forest Cirt-les, 
C. I 1 ., by Wilt 






Central Frovinees 


Descriptive List of 
Trees, Shrnbs and 
TCconomic Herbs of 
the S. C. C. P., by 
T-Ioines 


Do. 




Chota Nagpnr 


A Forest Flora of 
Cliola Nappur/ by 
Baines 


Do. 
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Species 



E, pacliyclada 
Var. tibciica 



-bocality 



Gangetic Plaiii.s 



Chittagong and Hill 
Tracls 



Darjceliug Dist. 



Bengal 



TJpper Assam 
Khashi Hills 



Nilgiri and 
Hill tops 



Ptilney 



Authoiity 



Flora of the Upper 
Gangetic l'laiii, Fts. 
T, II and III, bv 
Dutliie 



Ivist of Plants of the 
Chittagong and Hill 
Tracts, by Ileinig 



Trees, Shrubs and 
large C 1 i ai b e r s 
found in the Dar- 
jeeliug District by 
Gamble 



Uemarks 



Bengal Plants 
Pram 



by 



rrclimiuary List of 
Plants of t! p p e r 
A a s a m includitig 
Khashi Hills by 
U. N. Kanjilal 



The Flora of the Nil- 
giri aud Pulney Hill 
tops by Pysou 



Ivphedras 
not found 



Do. 



Do. 



Do. 



Do. 



Do. 



Variation o/ tlie Alkaloid duc io Specics: — Read and. L,iu 
(1928) have pointed out that, the distribution of ephedra in the 
world is fairly wide. JNiany species of tiris plaut are known, 
but the active principle is found only iu a few. The American 
species usvtally do not contain any ephedrine, the IJuropean 
plant yields an isotneric substance pseudo-ephedrine, the Chinesc 
and the Indian species contain both ephedrine aud pseudo- 
ephedrine ; the amount of any one of the two alkaloids depends 
tipon the species. A detailed study of the Indian ephedras has 
been made by the author in collaboration with Krishna and 
Ghosh of the Forest Research Institute, Dehra Dun and their 

10 
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results have beeu recordcd in Tables II and III. Table II gives 
the total alkaloid aud the ephedrine percentage of tliree connnon 
species collected from different localities at abont the same time 
of the ycar. It is uufortunate that figur es for all the samples 
■are not available for the inouths of October aud November, 
■when the ephedrine content is highest. Most of the samples 
recorded in Table III were obtained from private collectors aud 
for the sake of couvenience the months from June to September 
were chosen. These months, however, do not give the ideal 
conditions for comparisou, as the influence of raiufall on the 
alkaloid cannot be neglected, especially in localities (Chakrata) 
where the raiufall in these months is high. This point has 
been discussed niore fully elsewhere. 



TABLK II 



Species 


i/ocality of Collection 


Month of 
ColJcctioii 


Total 
Alkaloids 
per cent. 


■S 'g 


Ephedm joHata 








0'03 


n U 


E. intermedia 


Razmak (Waziristan) 


Aug. 


192S 


0'17 


o-ii 




Datakbel Do. 


Sep. 


1928 


0'12 


0-09 




Shingarh (Baluchistau) 


Sep. 


1929 


0-42 


0-19 




Zarghat (Baluchistan) 


Sep. 


1929 


0-90 


0-48 




Paugi (Bashahr) 


July 


1929 


l' 62 


0-07 




Spiti (Kaugra) ... 


June 


1929 


1'20 


O'Oa 




Gilgit (Kaslnnir) 


July 


1929 


0-67 






Niabat Astor' (Kashmir) 


July 


1929 


(V75 


0'08 




Kargil (Kashmir) 


July 


1929 


117 


0-05 




Chiui Range (Bashahr Div.) 


May 


1929 


2 '33 


0-38 


E- gerardiana 
and E. nebro- 
densis 


Sazuiak (Waziristan) 


May 


1929 


1-97 


1-43 
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Species 



K. gcranliana 
OJiri K. ncbro- 
dcnsis 



Locality of Collection 



E. cquisetina 
E- siriica 



Shahiilum (Italuchistan) 

Sari Do. 

Shingarh Do. 

Zarghat Do. 

Narnng (Kagan) 

Dhattamulla. (Kashmir) 

Phari (Tibet Frontier) 

Chakrata 

Hazara 

Bararuulla (Kashmir) 

Lahoul 

Pias Kobistan(Trans-Frontier) 

Kagan valley 

Kagan 

Chiua... 

China... 



lUcmth o£ 


r? -p 
ri 5 Ji 


Collection 


ss ° 
< * 


Aug. 


1929 


l' 40 


Aug. 


1829 


M!l 


Aug. 


1929 


1-67 


Sept. 


1929 


1-34 


Aug. 


1929 


1-93 


Aug. 


1929 


1-22 


Nov. 


1928 


0-29 


Nov. 


1929 


«■93 


May 


1928 


0-74 


Nov. 


1929 


1'28 


OcL. 


1929 


2-79 


) Sep. 


1928 


VU 


July 


1928 


1-83 


Oct. 


1929 


2-15 
1'58 
1-2S 



•S 9, 


0-98 


0'90 


1-12 


(V96 


1-30 


0-68 


0'lfl 


0-72 


0-48 


0-80 


1-93 


0-84 


1-23 


1-52 


0-98 


0-63 



TABLE III 











(Si 

•a 




r/l 

'o «.'S 


Locality 


i 'S 


'S 


•S o 
B ° 


o . 


■s -a 

■8 8 

4J 


0/. i- cd 

a -o <s 






'/i 


513 


■3lB 


S- 


«J tu/. 








o 

U 


o 




£w£ 


Spiti (Kaugra) 


8,000-9,000 


Ef'licdra 
inlenncdia 


Jvme 


1'20 


0'05 


4'1 


Gilgit (Kashmir) 


4,890 


, , 


July 


0-67 






Niabat Astor 














(Kashmir) 


7,836 


,, 


>j 


0'75 


0'08 


10-6 
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IyOcalhy 




u 

p, 
C/) 


<7) 

e-i 

o> 
n-, t-, 

_ 

5 o 

es 

o 

o 
u 


'o -m 

'B s 
p 


"C a 

rn D 
O, U 


«.5 3 

-j aj ^' 

O j- — 


Panffi (BaskahrDiv.) 
Kargil (Kashmir» 


8,500 
8,733 


E ph cih a 
intai media 


July 


162 
1-17 


0-07 
01)5 


43 
42 


Shingarli 

(Baluchistan) 


9,000 


>> 


Sept. 


0-42 


0-19 


45'2 


Zarghat 

(Baluchistan) 


8,000 


>> 


, ( 


90 


48 


533 


Razniak (Wanristan) 

Shahidum 

(Baluchistan) ... 


8,500 
8,200 


E. iiebro- 
densis 

t> 


July 
Aug 


1-70 
140 


1'05 
98 


61-7 
70'0 


vSari Do. 


9,000 


j > 


n 


1-31 


0"90 


68-7 


Shiflgarh Do. 


9,000 


t j 


)> 


1'67 


T12 


67-0 


Zarghat Do. 


8,000 


j> 


Sept. 


1-34 


0-96 


71'6 


Kardung (Iyahoul) ... 


10,000 


n 


J"l.v 


2-56 


1'63 


63-6 


Karang (Kagan) ... 

Dhattamulla 
(Kashmir) 


8,000 
4,700 


E. gerar- 
ciiana 


A «g. 

t* 


193 
1-22 


1'30 
0'68 


67'3 
55'7 


Chakrata 


6,885 


j; 


i ) 


0-28 


0-14 


50 'O 



I'rom these, it is elear that the varialiou of tlie alkaloid iu 
the tliree species is very marked. The difference is not so great, 
so far as the total alkaloid is concerned, but it is well marked 
iu the proportion of ephedrine to the total alkaloids. In 
general, E. nebrodensis and E. gerardiana, appear to contain 
about 60 to 70 per cent. of ephedrine in the total alkaloids and 
E. intermedia about 10 per cent, The ouly exception to tliis 
is the E. intermedia obtained from Baluchistan, which contaius 
a comparatrvely lo\v percentage of the total alkaloids but a 
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high proportiou of epliedrine. E. intcrmcdla contains, as a 
rule, a proportionatdy high percentage of pseudo-ephedrine. 
The proportion of epliedrine in total alkaloids, as recorded here, 
is slightly differeiit from tliat obtained by Read and Feng for 
Indian ephedras, where E. intermcdia. is sliown to contain 30 to 
40 per cent. of tlie total alkaloids. This diifercnce nmy be 
explained as due to differeut methods of estimatiug the amount 
of epliedrine. The percentage of epliedrine giveu here is based 
on tlie weight of epliedrine hydrochloride actually isolated from 
the crude plant and not on the probable percentage of the base 
indicated by the biuret reactiou, developed by Read and Feug. 
For purposes of comparisou, the quantities of alkaloids fomid in 
the Indian, Chinese, American and African ephedras are giveu 
in Table IV. 

TABLE IV 



Country 


Species 






i n -m 

o .5 c 

'O u oj 

3"a o 










#•9 " 

A. g. o. 


Indiaii 


K. folinta 


0'03 


nil 


nil 




E. inteuncdia 


2'33 


0-40 


1-8 




E. nerardtana 


215 


1-52 






E. ncbrodensls . . 


279 


1-93 




Chiaese 


E. sinlca . , 


1-315 


1-118 


0-263 




E. equisetina 


1-754 


1 579 


0-264 


American 


E. ncvadcnsis 




i\il 


nil 




E. tvifurca 




nil 


nil 




E.'californica 


0014 


nil 


nil 


African 


E. alata 






1-0 



Effect of Aliitude: — In the casc of Chinese ephedras, it 
has been shown that the ephedrine contents vary with the 
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altitude oi the locality where thc ephedras grow. Recent 
investigatious by thc autlior in collaboratiou with Krisima and 
Gliosh, on ephedras collected from different lncalities in India, 
however, have brouglit out certain uew i'acls which do not 
agi'ee with the hndings recorded in the case of Chiuese ephedras. 
Fiotn a reference to T'able III, it will be seen that samples of 
E. nebrodensis collected from two differeut localities (Sari and 
Sliingarh in Baluchistan) situatecl at an altitude of about 9,000 
f t. above the sea level show widely differeut figures (0.90 to 
1.12 per ceut.) so far as their ephedrine content is concerued. 
Samples of E. gerardiana from Dhattamulla (Kashmir) show 
au ephedrine coutent of 0.68 per ceut. whereas same variety of 
ephedra collected from a differeut locality (Chakrata) situated 
at a higher level (6,885 ft.) show a lower ephedrine coutent. 
The altitude, thereforc, has uo appareut connection with the 
epliedriue content of Indiau ephedras. 

Effect of Rainfa.ll : — Auother interestiug feature of the 
Indiau ephedias is that the rainfall of the locality where the 
ephedras grow bears a distinct relationship with the ephedrine 
coutent of the plant. The greater the auuual rainfall the 
smaller is the alkaloidal content. Not only does the annual 
rainfall affect the average epliedriue content, but au occasional 
heavy shower lowers the ephedrine content considerably. Sucto 
cases have been observed in niaiiy places, for instauce in Kagau 
iu Hazara where the collection of the drug was made iu 
September after a continuous heavy rainfall, and iu conse- 
quence, it showed a very low ephedrine content. Siuiilarly, in 
Chakrata the cunmlative effect of heavy rainfall in July and 
August is marked by a lower perceutage of ephedrine in the 
August and September collections. Iu places like Kagan and 
Lahoul, where the suowfall takes place early iu November, the 
maximum ephedrine coutent is attained in October ; ou the 
other hand in i^laces like Chakrata, Baramulla aud Chini, the 
maximum is reached in November. Iu the table below the 
effect of rainfall on the ephedrine content of Indian ephedras 
is given. 
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Locality 


Aveiase 

Anuual 

Kainfall 

Inches 


A\ei,ige 

loUl 
Alkaloicls 
per ctint. 


Average 
Kpliedriue 
pei cenf. 


Kasau 

Kashmir 
Baratuulo 
Chakrata . . 


3—10 
20 
32 
45 
75 


1 90 
1 46 
1 15 
90 
6» 


1 20 
90 
65 
52 
«45 



Scasonal Vaiiations : — It has moreover been uoticed that 
ihe amomit of epliediine found in the ephedras varies witli tlie 
time of tlie year wlicn the collection is made. To study the 
scasonal vaiiatioii of tlie alkaloidal content in ephedras, nionlhly 
collections of the three species werc obtained from different 
localities in India, and assayed. The collection was made first 
in the month of April, when the plant brings out new shoots, 
and was carried on thiough the moiiths when it floweis, till 
ite niatuiing peiiod in October and November, after which it 
begins to show signs of withermg. 

Read (1928), from his experiments on Chinese epliedias, 
has concluded "that there is a progressive increase in the con- 
tent of ephedrine in E. sinica and £. cqiiisetina, so that from 
spring to autumn there is an increase of about 200 per ceut. 
This stiongly supports the old Chinese etistom of collecting the 
drng in the autumn". From the results of assays doue, by 
Chopra and Dutt (1930) on Kashmir epliedias and Chopia, 
Krishna and Ghosh (1931) on ephedras derived from vaiious 
localities in India, it is evideut that the variation of the alka- 
loid 1 ; from April to November in the Indian ephedras is not so 
great, nor is the variation so uniform and regular with each 
month, as shown by Read. In all the specimens analysed, the 
ephedrine content decreases beginuing with the month of May 
and steadily goes down diiring the rainy months till it reaches 
the lowest point in August, i. c, at tha end of the rainy season. 
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From this poin t onwurds, the alkaloid iucreases lili it reaches 
ils inaxiivrain in ih e autunin months, i-e., October and 
Novc-nibtr and then it falls agani diiring the cold months. The 
fail in the alkaloidal content from May to August in Indian 
ophedras canuot be attributed to anything escept the climatic 
couditkms. 

Effect of Storage : — A point of industrial interest that has 
also been studied is the effect of storage on the ephedrine con- 
tent of the drug. From the resnlts of the analyses given in 
table VI it appears that if the drug is thorotighly air-dried and 
stored in a dry place to prevent bacterial growth, it can be 
kept for a snfficiently long periocl witliout any diminution in 
its ephedrine eontent. 



TABLE VI 
The Ejject oj Storage on ihe Ephedrine Contenl of Ephedras 



Description 


Date of 
collection 


Date of 
aualysis 


Total 
alkaloid 
per cent. 


ISphedrine 
per cent. 


TS. intcrmedia 
from Chini 

E geiaidianct 
from Kashmir 

Do. 


Nov. 1928 
June 1928 

Oct, 1928 


March 1929 
Dec. 1929 
Aug. 1928 
Jivnc 1929 
Dec. 1929 
Nov. 1928 
June 1929 
Dec. 1929 


2.08 
1.99 
0.86 
0.76 
0.S3 
0.93 
1.01 
0.92 


0-50 
0.48 
0.55 
0.47 
0.50 
0.63 
0.67 
0.60 



Ephedilnc in other Indian Plants :— Chopra and De (1930) have 
shown Ihe preseuce of a sympathoniimetic alkaloid in Sida cordifolia 
whose pharmacological aclion closely resembled that of ephedrine aud 
they thought that the alkaloid was undoubtedly ephedrine. I^ater, Ghosh 
and Dutt (1930) have sliown that the sympathomimetic alkaloid referred 
to above showed all the chemical aud physical charaeteristies of 
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ephedrine. This plant ia distribntcd thrcughout tlie tropieal and sub- 
tropifal India and Ceylon, growing wild along the roadside. The 
roots, leaves and seeds are all used iri tlie Hindu mtdiciiie as a 
stomnchic and as a cardiac tonic. The whole plant (iiicluding leaves, 
seeds, sterns and roots) contains tlie alkaloid to the extcnt of 0.085 
per cent. The seeds contain mueh larger quantities, i. c, O.HU per cent, 
Tlie interesting point about this work is tlie occurrence of ephedrine 
in two entirely different divisious of the vegetable kingdom ; the 
ephedras belong to the divisious of Gymnosperms wliile Sida cordifolla 
belougs to Angiosperuis. 

Chopra and De (unpublished) liave nlso found tlie presence of a 
sympathomimetic alkaloid resembling ephedrine in Morlnga ptcry- 
gasperma (vern. Sajina) and it will be interesting to see when thcir 
results are published if it is really epliedrine or some other alkaloid. 

Pharmacological Aetion of Ephedrine and P seudo- ephedrinc 
from Indian Ephedra: — After its discovery in abont 1887, 
ephedrine received a great deal of attention from the cliemical 
point of view, bnt besides its mydriatic aetions noticed by the 
Japaiicse investigator Nagai, no advance was made so far as 
its aetion is concerned. In 1924 Chen and Schmidt published 
tlieir paper ou the pharmacological aetion of ephedrine and 
demonstrated its elose physiological as well as clinical relation- 
ship to adrcnaline. The aetion of ephedrine and pseudo- 
ephedrine, obtained from the Indian varieties of ephedra, has 
been fully worked out by the anthor and his co-workers. The 
aetion of the ephedrine has been found to be the same as that 
obtained from the Chinese plant which has been studied in great 
detail by various workers. Very little attention has however 
been paid to psendo- ephedrine and as this is the alkaloid which 
oecurs abmidantly in the Indian varieties of ephedra, it was 
carefully stitdied by the author and his co-workers. 

It was shown that pseudo-ephedriue stimulates both tlie iiihibitory 
and the accelerator mechanisnis of the heart and has a stirnulating 
influence on the myocardium. The rise of blood pressure. is not so 
great as in the case of ephedrine and is only partly dae to sympatbetic 
stimulation as it is still produced when the sympatheties are paralysed 
with ergotosin. The occurrence of the rise after the vaso-motor fibres 
are paralysed shows that the alkaloid, stimulates tlie uustriped musele 
fibres of tlie blood vessels, and tliat the cardiac musele is mnrkedly 
stimulated. 

The rise of blood pressure is considerable in such anirnals as the 
cat with such doses as 2 mgm, and persists for from 20 to 30 minutes. 
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Repetitkm of injections docs not evoke an ecpially greal responsc, 
the heighl «f the pressor effect being gradually diuhnished as tlie 
nuniber of injections increases. 

The pulmonary pressure shows a marked rise, the aetion resembl- 
iug th.-it of adrenaliuc. This is one of the most couslant effccts of the 
drug. The rise appears to bc due to contractiou of thc branches of 
the pulmonary artery and this al«o rolieves the turgescence of the 
mucous membtane. There is at the sanic time a well-marked 
dilalntion of the bronchioles and both thesc factors lielp in relieving 
thc paro.vysms of aslhnia. If in experimental animals an astlnna- 
like condition is produced by giviug an injectiou of pilocarpine, the 
marked spasin produced is relievcd mimediately by an intravcnous 
injectiou of 2 ingin, of psettdo-ephedrine showing that the drug has a 
powerful bronchodilator effect. 

The syinpathniniinetic actioii of this alkaloid is also clearly shown 
hy the fact that immediately after an injectiou of 2 ingm. of pseudo- 
cphedrine, the nioveracnts of the gut are inhibited and there is 
a well-marked relaxatiou of the intestines. Perfusion of an isolated 
piece of the ileum of the rabbit shows a similar effeet. Movements 
of the uteius of the cat in situ as wcll as of the isolated uterus in a 
uterine bath show marked inhibition and may stop altogether. Injec- 
tiou of 2 iugm, of pseudo-epliedrme produces a persistent rise of 
blood pressure accompanied by a marked contraetion in the size of 
thc spleen rescmblhig that obtained by adrenaline. 

The volume of other abdominal viseera sudi as the kidneys shows 
au increase after an iujection of the drug. These effects are produced 
by a general rise of blood pressure all over the body by the vaso- 
constrieting aetion of the drug which forees the blood into the 
splaiiclniie area. It is also to be noted that the increase in the 
volume of the kidney corresponds to the increase in the systemic 
blood pressure ; when this falls to normal, the kidney volume also 
becomes normal, 

The increase iu the volume of the kidney snggcsted that the 
alkaloid might have a diuretic aetion ; the urine flow was, therefore, 
measured by putting a cannnla into the ureters, the drops of urine 
cmergiug being recorded ou thc drum by au electro-magnel. The 
rate of seeretion is nmrkedly increased and it was also noted that 
the aeceleration of the urine flow lasted as long as the blood-pressure 
effect lasted. 

Differcnce in- the Aetion of E-phedrine and Pseudo- 
ephedrinc; — From the esperimental data co'llectcd, it is evident 
that the aetion of pseuda-epliedrme closely resembles that of 
epliedrine. Both the alkaloids pass tliroug-h the liver tm- 
changed and produce their usttal effects whether injccted into 
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one of the mesenteric veins o r into a systeuhc vein. They 
are both rapidly absorbed from the gaslro-intesthial tract and 
Iheir inhibiting effect on the musculature of the gut is about 
equal. Botk the alkaloids produce a contractiou of the blood 
vessels and a well-marked rise of blood pressure. The 
vasopressor effect is umch stronger in case of ephedrine which 
acts almost entirely on the vasomotor uerve endings, while 
pseudo-ephedrine has been shown to have some actiou on the 
musculature of the vessels as well. The rise of pressure is 
also less marked in the puhuonary and portal areas with 
pseudo-ephedrine. Its dilator action on the brouchioles as 
well as its contracting actiou 011 the mucous niembraue of the 
nose does not essentially cliffer in its potency from that of 
ephedrine. The effect of the two alkaloids on the kidney 
is to produce a dilatation of the blood vessels and an increase 
of the kidney volume, but the initial inomentary, constrictioii 
produced by ephedrine is absent in case of pseudo-ephedrine; 
the diuretic effect is mu eh more marked in the case of the latter 
alkaloid. The action of the two alkaloids on the voluntary 
and involuntary muscles appears to be about equal. 

Thera.pcutic Us&s o f Indian Ephedra: — It has beeu already 
remarked that the pseudo-ephedrine content of many of the 
Indian species of ephedra is high. The yield of ephedrine 
from various varieties in many cases does not exceed 50 per 
cent. of the total alkaloids and is ofteu considerably less. 
The priee of the alkaloid is now about Rs. 600 per poimd and 
even at that sufficient quantities are not available. Some of 
the Indian varieties coutain much largev quautities of pseudo- 
ephedrine tlian ephedrine. In view of these faets we tried to 
see how far it \vas possible to substitute pseudo-ephedrine for 
ephedrine in therapeuties. 

Ephedrine and Pseudo-ephedrine in the- Treatment of 
Asthma: — From the time the synipathomimetic action of 
ephedrine was discoverecl this alkaloid has beeu very exten- 
sively Used in the treatment of asthma. The relief affordect 
by it, though not quite so instantaneous as adrenaline, is 
quick and certain ; besides it can be taken by the mouth aud 
need not be given by injection. It has, therefore, been used 
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indiscrimiuately in a large number of case;, with sometimes 
untoward results. We have known patients wlio have been in 
the habit of taking half a grain of tlie alkaloid twice a day 
for many months. In our astlnna clinic at the Calcutta 
School of Tropioal Medicine, our experience witb the use of 
liris alkaloid in the treatment of tliis symptora complex has 
not been altogcther satisfactory. It undoubtedly controls the 
paroxysms aud relieves the symptoms iu a quarter of an hour 
to half au hour, but it is likely to produce unpleasant side 
efifects. In some patients acute pain in the cardiac region 
lasting for 10 to 20 minutes has been observed and a feeling 
of distress in the pericardimn is not an uncommon symptom 
in a large mimber of patients using the drtig, owing to hyper- 
tension procluced by stimulation of the vaso-motor nerve- 
endiiigs. Some patients gel palpitation, flusliing of the skin 
and tingling and numbuess of the extremities ; tachycardia and 
fainting fits may be produced. Patients, suff ering from iu- 
flammatory conditions of the skin, frequently g'et exacerbation 
after its use and quiescent conditions may become acutely 
active. Those suff ering from organic disease of the hcart, 
especially of the myocardium, get decompeusation, probably 
■owing to the depressant action on the heart nmscle by excessive 
dosage. 

Besides this, the stimulating action of the alkaloid on the 
sympathetic is liable to produce persistent coustipation, which 
aggravates certaiu types of asthma. hoss of appetite fre- 
queutly occurs and digestive disturbances are not infrequent 
-accompanimeuts. This drug has not been sufficiently long in 
use for ns to know all its untoward and toxic effccts, but they 
undoubtedly do exist. Caution is, therefore, reconunended in 
its use, especially for prolonged periods in the treatment of 
sucli a symptom complex. C")ften the relief afforded is of 
short duration and there is temptation of repeating Ihe drug. 
Its routine use in controlliug the paroxysms without inves- 
ligating the cause is to be strongly deprecated. 

We have already pointed out that the pressor action of 
pseudo-ephedrine is much less powerful than that of ephe- 
•drine but its broncho-dilator action appears to be quite as 
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marked. The conlraction of the branches of the puhnouary 
artery relieves the turgescence of the nmcons membrane and 
this with the well-marked dilatation of the brouchioles helps 
in relieving the paroxysm. Wc have tried pseudo-ephedrine 
in the treaUnent of this condition with excellent resitlts. 
Witliin 15 minutes to half au hour of oral adniinistratiou of 
i grain of the alkaloid, the feeliug of tightuess round the 
chcst is rclieved and the patient's breathing becomes normal. 
A similar dose taken when the premonitions of a n attack are 
feh geuerally stops the paroxysm. The eft'ect in fact is just 
as rapid as that of ephedrine. Although \ve have not tried 
it 011 a sufficieutly large scale and for long enough periods, 
the results so far have been encouragiug and the side effects 
produced are not so unpleasant. If use of this alkaloid is 
extended in the treatment of asthma and other conditious iu 
which ephedrine is being- used, not only will the cosl of 
treatment be redvtced but it may be possible to avoid the un- 
pleasant side effects of the latter drug. 

Alcoholic Extract or Tincturc Prepared front Indian 
Ephedra: — An extract prepared from E. gerardiana and 
E. intermedia, first introduced by the anthor, has now beeu 
in use for nearly three years. It is prepared by exhaustiug 
the dried powdered twigs of the plaut with 90 per cent. 
alcohol, sufRcieut water beiug tlieu added to make the 
strength of alcohol about 45 per cent. 5.0 c. c. of the extract 
should contain -£• grain of the total alkaloids. This extract 
can be used either by itself or in cornbination with asthma 
mixtures and is very effective in controlling asthmatic 
par.oxysms. It is consiclerably cheaper thau the purified 
alkaloids and brings the use of this drug within the meaus of 
poor people. A weaker tiucture is also ou the market now. 

Ephedrine ani Psei(do-ephedri?ie as Cardiac SUmuJanis ■ — 
The stimulan! action of these alkaloids on the blood pressure 
is well-known and for this reason they have beeu used as 
cardiac stimulan ts. We have already pointed out that while 
ephedrine, especially in large doses, has a dcpressant action 
on the myocardinm, pseudo-ephedrine on the other hand has 
the opposite stimulant action ou the heart muscle. Besides 
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its actiou ,on the vaso-motor nerve endings tlie latter 
alkaloid also stimulates the imiscle fihres of the arterioles. The 
author has, therefore, tried an extract of ephedra vhich coii- 
tains botli ephedriue and pseudo-epkedrine (more of the latter) 
as a cardiac stimulant with encouragiiig results. This pro- 
duced a well-marked beneficial effect wheii admiuistered to 
patients in whom the action of the heart was weak and com- 
peusation was failing. Observatious 011 a uumber of patients 
showed that there was a definite rise of blood pressure 
amountiug to 10 to 20 mm. of mercury, after J to 1 drachm 
doses, 2 or 3 times a day. Marked diuresis was produced in 
tliose patients in whom the function of the lridneys was dis- 
turbed from iiiefficient circulation. 

Epidemic Dropsy : — As is well-known, the heart is seri- 
ously affected in this conditiou aud gives rise to such subjective 
symptoms as dyspnoea, palpitatiou, prsecordial pain aud eveu 
cardiac asthma. The rate of heart beat is accelerated from the 
very beginning of the disease. The first sound at the apex 
becomes short and sharp and later it becomes niufiled ; often 
the first sound is reduplicated. Later, a systolic iniirmur may 
be present at the apex due to dilatatiou of the heart produc- 
ing mitrai incompetence and somctimes a heemic lnurmur is 
also audible at the pulmouary base. A presystolic murmur 
may be heard. In such cases digitalis gives nnsatisfactory 
results ; in fact some of the patients actually become worse. 
A number of othcr cardiac stimulants proved ineffective. In 
cases of left heart failure, the tincture of ephedra proved very 
effective. The patieut felt relieved and the symptoms dis- 
iippeared. 

Other Cardiac Conditions : — The tincture of ephedra is also 
an excellent cardiac stimulant in toxic conditions of the heart 
produced by such infectious as pneumonia, diphtheria, etc. 
Lt.-Col. Vere Hodge, I.M.S., tried the tincture in £ drachm 
doses, 3 to 4 times daily with excelleut results in such condi- 
tions. 

Referenccs : — 
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ERYTHROXYLON COCA (N. O. Lineie) 

The alkaloid cocaine derived from this plaut is a very 
valuable drug iu mediciiie. The plant grows to a height of 
6 to 8 feet, the leaves are of a lively green tint, thin, oparjue, 
oval and slightly tapering at the extremeties. It thrivcs 
hest in hot and damp localilies, but the leaves most preferred 
for medicinal purposes are grown in drier climates. The origi- 
nal home of the plant is South America but it can be grown 
in West Indies, India, Ceylon, Java and elsewhere. The 
composition of the leaves is very incoustant and varies with 
different specinien of leaves. Cocaine, the most important 
alkaloid, occnrs to the extent of about 0.15 to 0.8 per ce'nt. in 
the leaves associated with many other alkaloidal substances, 
cinnamyl cocaine, a-trusilline, /3-tmxillme, benzoyl-ecgonine, 
tropacocaine, hygrine, cuscohygriue, etc. These substances 
may be collectively tcnned 'cocaines' and are all derivatives of 
ecgonine. 

After the discovery of its value as all anassthetic, the 
demaud for coca leaf in Europe rapidly increased and efforts 
were made to start plautations on a large scale. The alkaloid 
cocaine is largely used by the medical profession in India. A 
glance at the table of imported drugs and medicines will show 
how the cjuantity of imported cocaine is gradually inereasing. 
In the year 1928-29, 1,259 ounces of cocaine were imported 
iuto India. 

E. coca has, however, never been cultivated iu this 
counfry ou a large scale. Some years ago (1926) it was sug- 
gested in the English daily press iu India that cocaine-bearing 
Erytnroxylon coca was growing wild all over the country, that 
the people were learuing the habit of chewing the coca leaf, 
and that there might be secret factories for manufacture of 
cocaine. In support of this theory, it was argued that large 
quantities of the drug were seized on railways and the cocaine 
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habit was spreading rapidly and no one had been able to trace 
tlie source from which the drug w as obtained. The alleged 
cultivation q{ coca plant \vas also referred to at a meeting of tlie 
Advisoiy Committee of tlie L,eague of Nations 011 trafhc in 
opium aud otlier dangerous drngs in 1925. Careful inquiries 
were theu made by the Government of India and recently we 
bave beeu able to fully corroborate the views then expressed b}' 
the authorities. Neither Erythroxylon coca nor auy other plant 
from which cocaine can be produced is cultivated in India, 
except that E. coca is sometimes grown as an ornamental 
plant in the gardens in Bombay and there are specimens at 
the Royal Botanical Gardens, Calcutta, and in the Botanical 
Gardens at Madras and Kallar (in tlie Madras Presideucy). 
So E. coca l far from growiug wild all over the couutry, is not 
known to grow wild anywhere in India. A few plants were 
found iu some of the Nilgiri estates, which were in all pro- 
bability the relics of the cxperiment made in 1885, but even 
tbese contained littlc or no cocaine. The nianu.factu.re of 
cocaine is a highly technical process and there is no ground 
whatever for the belief that cocaine is secretly manufaetured 
in India and, as will be shown in subsecpient pages, there is no 
mystery wliatsoever about the source of the illicit cocaiue 
seized in India. It is undoubtedly all manufaetured in certain 
countries outside India. 

Use of E. coca for Enphoric Purposes : — The rtse of coca 
leaf for euphoric purposes, however, started many ceuturies 
ago in South America; the natives of Peru and Bolivia were 
known to indulge in the leaves of Erythroxylon coca as early 
as the 15th century. They were in the habit of chewing leaves 
d uring tlie tim es of great physical strain such as long laborious 
marches iu the hills, as by so doing they felt refreshed and 
invigorated. The leaf was generally takeu mixed witli lime 
or asli of some plant. The powdered leaves were kept in 
flask-shaped pumpkin shells and were taken off in small 
cuiatitities with a necdle, the eud of which was moisteued in 
the mouth. There were a number of other preparations also 
made from the leaf which were used by the populace. ( The 
planters and miners of the land encouraged its use because they 
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cotild get grealcr amount of work out of the laljourers inider 
its inflneu.ce. 

Although the alkaloid cocaine was discovered iu 1859-60, the 
importauce of the plant from the mediciiuil poiut o£ view giew more 
from 1884 and Ihe export of dry leaves from South America started 
from that time. Iu order to reduce the coat of transpor t, factotie?. 
were started in Peru ahout 1890 which mauufactured emdc cocaine for 
export to other parts of the world. Ihiring the year 1890, 17J!0 kilo- 
grams of the erude alkaloid were esported and this increased to 10,600 
kilogiams in 1901. It was in this way that the alkaloid replaced the 
leaves and the knowledge of the effects produced by it spread to other 
parts of the world. Helween 1890 and 1900 cocaine began to be fairly 
largcly used in the United States for euplioric purposes and the habit 
was also getting known to Europe, India and China. It was thought 
at that time that the admiuistration of cocaine cured the morphia habit 
aud alcoholism and this gave a stimulus to its use by the medical 
profession in the treatment of these conditions. Unfortunately, instead 
of cmiug morphiuism it produced among many patients morphino- 
cocainisin. 

The successful use of the drug for producing local anecsthesia 
began to be appreciated more and inore by medical meu, aud this 
increased the demand for the alkaloid to such an extcnt that it was 
considered worlh while to prepare it by synthetic metliods. The pre- 
paration of the alkaloid, however, is casier and cheapcr from the leaf, 
and large plantations were started in Java aud other places. The 
world thus became independent of South America, and the alkaloid 
became comparatively cheap in price The leaf from Java goes to 
factories in Europe, America and Japan, and the South American 
product has been practically drivcn out of the market. In 1922, 1.7 
niillion kilogranis with a cocaine conteut of 1.2 to 1.5 per cent. were 
exported from that island. 

Cocaine Ilabit in India :— -As early as the nineties of the last 
century it was realised that cocaine was being used in certain parts 
of the proviuce of Bengal and Biliar for its euphoric effects. The 
earliest record of its use came from a small town named Bhagalpur. 
The story is relatcd of a big land owner of that place wlio coutracted 
the habit aceidentally after its nse to relieve dental pain, So extraordi- 
nary were the effects produced on him that not only did he become 
habituated to its daily nse but passed on the habit to many othere. 
It was stated at that time that cocaine was seeretly sold to a con- 
siderable extent to school boys and students, merchants and nien of 
good class in the cornmunity. The price of the alkaloid at that time 
was Rs. 3 per drachm or about one amia per grain, and it was usually 
sold to the public in paekets of l grain each. The evil effects pro- 
11 
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duced by thc drug were not frdly appreciated at that timc by the 
profet,sion aud thc laity, and therefore, uo restrictions were impo.scd 
011 the sale and u&e of this dangerous drug. 

The habit, however, spread so cjuickly from Bhagalpur to Calcnlla 
and other large towns and the ravages produced by it in the addicts 
became so evideut iu a slioi'L lime Ulat it soou came to tlie notice of 
the medical profession and tlie anthorities. Steps were at once taken 
by the Escise Department to restrict its impori and sale. In tlie 
meantime, the evil had imtortuiiately takeu root and many large towns 
had become affected. The habit had spread aloiig the two main routes 
even to Northern India. It worked its way up throngh Benares", 
Iviicknow, Rampur, Saharaiipur and Anibala on the one side, and 
throngh Allahabad, Cawnpore, Agra, Muttra and Delhi ou the other 
side. We are credibly iuformed that in Delhi the addictiou existed on a 
fairly extensive scale in the year 1900. Iu this towii it is repuled to have 
spread throngh the agcucy of a medical practitioner who prescribed 
it as a stimnlant aud as a tonic. In Saharaiipur the habit was fairly 
comtiioti 20 to 25 years ago, and there a traiued midwife is said to 
have beeu responsible for its introductioii. Tracing its progress further 
north there is no donbt that the spread of the habit to the town of 
Amritsar iu the Punjab was throngh shawl mercliants, who were iu 
constalit communication with Calcutta. From Amritsar the addictiou 
spread to L,ahore. Peshawar was also involved early owing to large 
nuniber of inhabitants of this town beiug constantly on visits to 
Calcutta in connectiou with the fruit trade, A very able Fxcise 
officer of the North-West Frontier Province assured the author that 
Peshawaris were iri a great measnre responsible for traffickiug in 
cocaine carried on in India. Large quantities of Cliaras (resin of 
Cannabis sativa niannfactured in Central Asia) were smuggled through 
the North-West Frontier Province and sold at a very cheap price alontf 
the frontier. These were carried by them to such big centres as 
Bombay aud Calcutta and were sold at very large profits. The pro- 
ceeds of this sale were employed to srnuggle cocaine back from the 
sea-port towns to different parts of India, particularly large towns of 
Northern India. 

After tlie isolation of tlie alkaloid, the chief method of 
taleing tlie drug in the western countries was by hypodermic 
injection, and owing to difficulties of admitiistration the habit 
did not spread to any great extent at that time. Soon, how- 
ever, the easy method was discovered of taking it in the form 
of snuff and by rtibbing it on the gurns. This was quickly 
followed by spread of the habit to large centres of Negro popula- 
tion in the United States. 
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The most comuioa methocl of taking cocaine iu India is 
by putting it in 'pan' o r betel leaf. That is the reason why 
uddictiou to tlie drug is more prevalent ainongst people wlio 
iiidulge in 'pan' chewing. As is well-knowu the betel leaf is 
taken by mixing it with small quautities of cateehu and slaked 
lhne, a little betel-nut or sometimes spices, such as ciunamon., 
cardainom, giuger, etc, are also added. The drug is either 
mixed -i\dtli the spices and then wrapped in the betel leaf or 
sorae of the addicts place the alkaloid on the dorsum of the 
tongue and then chew a 'pan' immediately afterwards. 
Addicts who have bcen indulgiug in the drug for a long time 
geuerally put the cocaine on the tougue and uierely take a 
little linie and catechu afterwards dispensing with the betel 
leaf. It is said that by doing. this the actiou of the drug is 
enhancecl and the effects produced are stronger, Rarely the 
drng has been taken in the form of a solution, obtained on a 
doctor's preseriptiou, the addict sipping the solution at intervals 
followiug it each time with a betel leaf. The method of 
rubbing the drng into the gums or taking it as a stiuff is up 
to the present time unknown in this country. A rare method 
which is sometimes used, particularly by the prostitutes, is that 
of injecting a solution of cocaine into the vagiua by means of 
a douche can. This gives the individual a sense of local co-ns- 
trietion ■ and the general systemic effects appear almost 
immediately. The sexual act is said to be prolonged if the 
drug is administered in this way. 

The Present Extent oj Cocaine Habit in India.: — It is not 
possible to' say with auy degrec of accuracy the present extent 
of cocaine habit iu India. Tuke (1914) said that the habit of 
taking cocaine was by no means coufined to the poor and 
tmeducated classes. From the information we have gathered 
from our work in the field in various provinces of India, it 
transpires that only members of the medical profession at first 
knew about the euphoric properties of cocaine, and that it was 
from them that the lay people learnt about its effects. As in 
early. days there were no restrietions regarding the ppssession 
and sale of the alkaloid, the habit quickly spread from one 
commercial city to another on account of the more rapid 
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niethods of transport which were coming into vogue owing to 
the extension of the raihvay system in the earlier part of this 
century. Tlie stimulaut effects produced by the drug were a 
great attraction to a type of individual, who was iguorant of 
iLs evil effects ou the system. Morcover, the enormous finaucial 
gain which the dealers in this uefarious trafiic oblained, soon 
induced them to' employ agents to pusli 011 tlieir trade and to 
advocate and popularize its use. It thus came about that, 
eveu when restiictions were imposed, the use of the drug was 
not curtailed but rather spread, so much so that cocaine to-day 
is a well-kuown commodity to many of the iuhabitants of 
large towns iu India. It is popularly believed to be a sexual 
stimulaut, and many start it for tiris purpose. The other 
attraction for its use is that it has a most extraordinary effect, 
temporary tliough it be, in rapidly overcoming mental as well 
as physical fatigue. As we have already stated, its use rapidly 
spread from Calcutta to large towns along the two main rail- 
way routes through the United Provinces, into the Punjab and 
to the North-Western Frontier Province and eveu to the tribal 
territory on the North-West Frontier of India. The drug was 
also' smuggled into Bombay and on that side its use spread 
to difierent large cities of the Bombay Presidency [e-g. r 
Ahmedabad), Central lu dia and the Central Provinces. We 
have beeu impressed by the fact that it was the large towns 
along the main railway lines from Calcutta and Bombay which 
were affected. I^arge cities along the branch lines remained 
free fronr this addictiou or were only affected in exceptioual 
cases. The only part of India where the liabit seems not to be 
known to any extent is the Madras Presidency. 

Cocaine Trafjic and Mode, of Smuggling : — For niedicinal purposes 
cocaine was imported into India from Kuropean counlries particularly 
from Gennany and supplies were also obtained from America. When 
restrietions were brought into foree regardiug its sale and use, a 
certain ainount of the alkaloid began. to be illicitly imported from the 
same sources. For some time past tlie Far Kasl has driven the 
Europeati and American maiiufactured artiele out of the Indian 
inarket, Japan beiug the chief source no\v. She manufaetures and 
supplies India and Amoy in Cliina. l'lie drug is brought from Japan 
to Calcutta by steamers of the various lines of mercautile marine. The 
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■conveyors are niainly the Chinamen on board. Maiiy of these steamers 
have Chinese crews and some have botli Indiaus atid Chiuc.se on board. 
Ijidians and Chinese are botli engaged in sniuggliiig but work itide- 
pendently of one another. The Indian share is believed to be much 
less than that of the Chinese. Imports are managed through personal 
conveyers' among the crew, not jointly by concealment in merchaudise. 
Supplies in Rangoon are received from Amoy by Chmcse-owncd lines 
of steamers plying between Amoy and Rangoon. China itself matra- 
factures no cocaine but imports it from Japati and Europe. A capture 
made in Burma iu 1928 included some items bearing the naiue of a 
reputed firm in Germany, that were traced to a consigument sent to 
a Chinese firm of chemists at Amoy. Most of the cocaine which is 
being received bears labels which are entirely fictitious. The comnion- 
est met witli is that of 'Fujitsuru brand', showiug a stork in flight 
with a moimtain in the back ground. From the information whicli it 
has been possible to gather iu tiris coimtry it appears that this brand 
is packed and labelled and received by the Calcutta-bonnd carriers in 
Japan, but that a copy of the label of tliis brand is made use of by 
dcalers in Amoy who put up an adulterated product for despatch from 
there to Rangoon. Gther fictitious brauds found are the Elephant, 
Buddha, K.S., and Tacnmufa. As there is no Hne of steamers that 
comes direct to India from Japan without calling at a Chinese port, 
it cannot be proved absolutely that the source is in Japan and not in. 
China. Japan, , however, is knowu to have factories but China has 
none. On the other hand China may get its supply from Em-ope. 
Side by side with these fictitious brands, cocaine is also found bearing 
the labels of genuiue Japanese factories namely the Hoshi, Koto 
Seiyaku, Takeda and Sankyo firms ; aud it is an interesting fact that 
cocaine found with Japanese smugglers in this country — for there are 
Japanese engaged in the Indian import traffie too — bear either these 
genuine labels or none at all, any way not those of the Eujitsuru, 
Elephaut, etc. As far as can be ascertaiued, Amoy supplies Burma 
aud no other place, Calcutta supplies come from Japan, either direct 
or transhipped at Hongkoug or Singapore. The drug is brought iu 
hiddeu aud iu some cases even the officers of the ship have been 
implicated; it is stowed away in all sorts of inaccessible places in the 
boats. On accouut of its srnall bulk the landiug of the drug does 
not appear to present much difEculty to those engaged in the traffie. 
It is often not brought into the port at all aud is throwu overboard 
iu water-tight paekets into the sea or into the river from where it is 
pieked up by a well-organized gang of smugglers. In this way large 
quantities of the drug find their way iuto towns like Calcutta into the 
hands of large dealers. 

The amouht seized by the Calcutta Customs alone last year 
was 7,200 omices aud experienced officers place the seiztires 



166 EFFECTS OF H ABIT 

between 2 to 5 per cent. of the cjuantity actually got through ; 
this nieans that somewhere 200,000 to 250,000 ounces of 
cocaine were successfully smuggled iuto tlie country. It lias 
beeu calculated by eompetent authorities that consumers in 
India niust have paid between Rs. 270 lacs and Rs. 648 lacs 
to the retailers for their doses duriug 1929. This is an euor- 
mous sam %f mrwiey. One can also fonn some idea of the total 
number of persons habituated to the drug froin the above. 
Takiug an average dose as 2 to 3 grains daily there mnst be 
somewhere between a quarter aud half a million individuals 
taking cocaine in India for its euphoric effects. This figure is 
very much on the low side as a large amount of cocaine 
smuggled is heavily adultcrated by the dealers in this country. 

Effects of Cocaine Habit- — The disorders and effects pro- 
dnced bj 7 the habitual use of coca leaves, which are chewed, 
and the alkaloid cocaine are not the same. The differences are 
siunlai" to those of opium and morphiue. In fresh coca leaves 
there is a fragrant resin and other alkaloids, e. g., dcxtro- 
cocaine, etc. 

It is remarkable that as opposed to morphine, animals are 
said not to become accustomed to cocaine though a case has 
beeu recorded of a monkey who became a cocaine eater through 
imitation. The aetion of cocaine on the brain is very powerful ; 
a siugle injection may cause serions troubles of the funetions 
of the brain, e. g., mental disorders, illusious, melancholia which 
appear after one day and frequently last for weeks aud months. 
The prolonged abuse brings about gradual development of 
graver symptoms, A cachectic state appears with extreme 
emaciatiou, gradual change of deineanour, apathy, hallucuia- 
tion and a passionate desire for the drug. Will-powcr dimi- 
nishes and mdecision, a lack of seuse of duty, capricious 
temper, obstiiiacy, forgetfuluess, diffuseness in writing aud 
speech, physical and iutellectual instability set in. Conscienti- 
ousness is replaced by negligence, truthful people become liars 
and criminals and lovers of society seek solitude. The 
destructive aetion on the cerebral funetions becomes apparent. 
Mental weakness, irritability, erroueous concltisions, suspicion, 
bitterness towards his euvirounient, a false interpretation of 
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things, insomnia, hallucination, abnormal sensations under the 
skin commonly occur. The uufortunate being leads a 
nriserable life where liours are measured by the imperative 
necessity for a new dose of tlie drug. He becomes a physical, 
mental and moral wreck. 

Re/cicnccs ; — 

(1) Chopra, R. N., and Chopra, G. S., 1931, Indian Jow. Med. 
Res., Vol. XVIII, p. 1; (2) Lewin, h-, 1931, Phantastica. 

EUCALYPTUS OLOItULUS (N.O. Myrtacea;) 

Bluc Gum-trcc 

Vern. — Tam. — Karpura maram 

There are more tlian 300 species of tlie genus Eucalyptus, 
most of which are valued for their timber. Only about 25 
species yield the eucalyptus oils of convmerce, chief amougst 
which are E. globulus and E. dumosa. Australia may be said 
to be the home of Eucalyptus in as much as it forms about 75 
per cent. of the vegetation of that continent. Eucalyptus oil 
is distilled from the fresh leaves and terminal branches of the 
trees. It is very important commercially . Earge quautities of 
the oil are employed in sceuting soaps and also in separating 
mineral sulphides from their ores. Experiments ou the nse of 
the oil as a motor fuel are in progress. The oil is employed 
in mediciue and pharrnacy to a large extent and its powerful 
antiseptic and disinfectant properties are well-known. The 
constituents of eucalyptus oil have been thoroughly worked 
out. They may be classified as folio ws : — 

1. Oxide c. g. timeolc (eucalyptol) 

2. Alcohols „ geraniol, eudestnol, niethyl 

alcoliol, terpineol, etc. 

3. Aldehydes „ butaldehyde, valeraldehyde, 

cryptal, citral, citronellal, elc. 

4. Ketone „ piperitone 

5. Phenols ,, tasmatiol, australol 

6. Bstcrs „ gcranyl acetate, butyl butyrate, 

etc. 

7. Terpenes ,, phellandrenc, limoiiene, elc. 
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8. Sesquiterpene ? •£■ aromadendrene 

9. Benzene hydrocarbou „ cymene 

10. Solid „ „ paniffin 

11. Free acids ,, acetic acid, fonnic acid 

Of these, cineole (eucalyptal) is the most importaiit 
ingredient from the medical poiut of view. Australol and 
cryptol liave also been found to be efBcient antiseptics with a 
carbolic acid co-efficient of 13 and 12.5 respectively, but these 
are seldom nsed as sucli. The British Pharmacopceia prcscribes 
that mediciiial saniples of eucalyptus should contain not less than 
55 per cent. of cineole, while the U. S. Pharmacopceia requires 
the cineole content to be 70 per cent. 

Eucalyptus trees are not natives of India but mauy species 
are growu in difTerent pafts of the couutry, notably in the 
Nilgiris. The tree is very valuable on account of the products 
it yields. The essential oils, dyes, perfumes and kinos are all 
very useful and attempts have been made during the last fifty 
to sixty years to cnltivate them in many parts of the globe, e, g., 
California, Spain, South Africa, Algeria, East Africa, 
Mauritius, Java and Malaya. These attempts have mostly met 
with success. It is, however, necessary to find by experimeut 
which species are most suitable to the particular countiy, 
Much depends on this selection. In Malaya, E. rostrata, and 
E. citriodora floirrish whereas E. globulus is found to be un- 
suitable. Iri India, plantations of Eucalyptus globulus have 
been reared in the Nilgiris to the extent of 2,000 acres 
producing 5 toiis of leaves per acre. The seedlings are raised 
in beds made up of fine prepared loamy soil with some 
quantity of wood ashes mixed. Watcring is necessary till 
gertnination to ensure good growth of the trees. Distillation 
of the oil was started in this country abon t 30 years ago and it 
is estimaled that about 24,000 lbs. of oil are prodnced annually. 
The oil obtained from the leaves growiug in the Nilgiris 
plantations was studied by Puran Siugh. It contains pinene, 
cineole, sesciuiterpene and free alcohols in small amounts, but 
unlike the Australian oil neither eudesmol nor aldehydes ; 
phellandrene is likewise absent. The constants of the oil have 
also been determined : — Specific gravity, 0.9065 to 0.9155; 
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optical rotatioa, +5° to +10°; refractive index, 1,463 to 
1.466 ; saponificatioii value, 8.9 lo 20 ; cineole, 60 per cent. 

The oil is practically insoluble in 70 per cent. bui dissolves 
in less than 1 volume of 80 per cent. alcohol. The British 

Pharmacopoeia (J 9 14) has adopted the following staudard : 

Specific gravity, 0.910 to 0.930 ; optical rotatiou, - 10 lo + 10° ; 
solubility in 70 per cent. alcohol, 1 in 5 ; cineole, 55 per ceut. 
by volume. 

A comparison of the p>roperties of the Indian oil with the 
B. P. standards •will convince anyone that the Indian oil 
satisfies very closely the pharmacopoeial requirements and may 
be used without hesitation for medicinal purposes. In. fact the 
quantity of oil which is produced from the Nilgiri plautations 
is sold to the Government Medieal Stores, Madras, and the 
authoritics have never had any reason to find fault with it. 
Unfortunately all the species of eucalyptus growing in India 
have not proved to be erjually valuable as the E. glebuhis 
type described above. Two species of eucalyptus growing in 
Dehra Dun have been examined by Ghosh (1919). The yield 
of the oil from E. tereiicomis was abottt 0.66 per* cent. from the 
fresh leaves and was free from phellandrene. The aniouut 
of cineole was found to be very low, only 10.4 per cent. The 
oil from E. crebra on the other hand, proved to be absolutely 
free from either cineole or phellandrene. These oils could not 
be used for medicinal purposes owing to the snbuormal 
quantity or abseuce of cineole. It is, therefore, important to 
cultivate the proper species, and if this is done there is every 
chance of the enterprise becoming a success. It does not, 
however, seem likely that the Indian eucalyptus products will 
be able to compete with those from the Australian eucalyptus 
in commerce. The soil and cliinatic conditions of Australia are 
especially suitable and the Arstralian Commonwcalth has never 
been slow to appreciate the value of the product and lo exploit 
their resonrces to the besi advantagc. The enormous qnautity 
of oil exported from that country will bear testimouy to this 
statemeut. In spite of successful attempts to grow the tree in 
other countries, Australia still maintains her lead in the supply 
of this oil. 
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Esport of Kncalyptus Oi2 ironi Australia 

1921-22 ... ... 35,039 gallons £24,470 

1922-23 ... ... • 53,129 „ £34,602 

1923-24 ... ... 79,557 ,, £65,858 

1927-28 ... ... 107,876 „ £90,929 

1928-29 ... ... 114,094 „ £85,009 

In tlie held of medicine, the Indian oil should have better 
prospects. Phellandrene, which is present in the Australian oil 
t» a fairly large extent, is very irritant to the bronchial tnucosa, 
especially if inhaled and has been considercd to be powerfully 
depressant to the heart. "The British Pharmaeopceia tests 
expressly exelucle oils containing mtich of this principle. The 
butyric aud valerianic aldehydes also are obnoxious consti- 
tueuts in the Australian oil. Both these constituents are 
absent from the Indian oil and therefore this should merit 
better consideratiou by physicians as this oil is less iikely to 
produce eougliing and other unpleasant side-effects. 
Referencos : — 

(1) Finnemore, 192G, The Esscntial Oils; (2) Macpherson, J., 1925 r 
Medlcal Journal of Australia, JnVy; (3) I'uran Siiigh, 1917, Indian Forcst 
Racards; (4) Ghose, 1919, Pcrfumery and Esscntial Oil Records, 
Schimmel & Co. 

EUONYMUS TINGENS (N.O. Celastrineae) 

Dogwood ; Spindlewood ; Prickwood. 

Vijrn, — Hind, — Bdrphali, Sikhi, Kungku, Papar, Kesan ; 
Nepal — Newar, Kasuri ; Simla — Chopra., Mer mahaul. 

The genus Euonymus consists of about forty species, most 
of -which are scattered over the tropical regions of Asia, the 
Malay Archipelago, EJuronc and America. This drug has been 
used in medicine for a very long time and is said to be men- 
tioned in Pliuy's book. Its purgative properties are not very 
pronounced but it is supposed to stimulate the liver, and this 
leads to increased seeretion of the bile. In combination with 
cascara, and iridin, era, it is preseribed by practitiouers in eases 
of torpid liver with flatulence and iudigestion. The Euouymtis 
that is available in the Indian markers is niostly Euonymus 
atropurpureiis (E. hamili onianu s) exported from the United 
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States. lu the tcnrperate and Western Himala} r as, Euonymus 
trees are to be found growing in abuudance. E. tingens, E, 
crenulatus and E. fiendulus are the specics usually met -vvitla ; 
tliese do not appear to have been used as puvgatives in Western 
medicine or in the indigenous systems. The rcason is difficult 
to understand. The bark of E. atropurpureus contaius several 
bodies like euonymol, ati'opurol, euonysterol, mouo-euonysterol 
which are responsible for its activity. The Indian variety of 
euonyinus contains almost the same active principles. Tlie 
tincture niadc from Indian euoiiymus bark though not so 
bitter as tliat from the foreign variety, possesses alrnost 
identical medicinal properties. 

References : — 

Rogerson, H., 1912, /. C. S., Trans., p. 1040. 

FERULA FCETIDA (N.O. Umbelliferic) 

Asafcetida 

Vern. — Saus. — Hingu ; Hind. & Beng. — Hingra., Hing ; 

Bomb. — Hingra; Tam. — -Kdyam, Peru-ngayam ; Tel. — 

Inguva ; Pers. — Anguza ; Afg. — Anguza, Kume, 

Khora. 

Tlie gum-resin obtained by incision from the roots of 
Ferula fostida, and sorue other umbelliferous plants which grow 
wild in the sandy deserts and dry arid hills of eastern Persia, 
Khorasan, Kandahar and Afghanistan is known as asafcetida. 
Several varieties are recognised, e. g., Ferula. alliacea. ('hing' or 
'moltani hing' of the Indian), Ferula, fcelida ('hingra' or 
'Kandahari hing') and Ferula galbaniflua ('Gandhaburoja'). 
They all appear to possess very similar properties, though 
differing slightly in physical characters and appearauce. F. 
fcetida has been extensively used in India and has been held 
in grcat esteem in the indigenous medicine from the earliest 
times. It is reputed as a carminative and antispasmodic and 
is extensively used in hysteria and nervous disorders of women 
and children. It is used as a flavouring agent and forms a 
constituent of many spicc mixtures used all over India. It is 
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chiefly for tiris reason that large quantities of tiris aromatic 
gum are imported. It has been estimated that 011 an average 
about 6,000 cwts. valued at Rs. 2,16,300 are bro.-.ght in 
aunually by Afghan merchants and sold to the frontier towns, 
"Who distribute it all over the plaius of India. Undoubtedly 
some is exported but this is an insignificant amount (about 1 
per ceut. of the total import) aud the major portion of the 
imported drug remains in India. 

Ferula narlhex grows abundantly in the valleys of Kashmir 
and gives a fairly good yield of tiris gum-resin which could 
fonn a good subslitute for the imported commodity. The 
possibility of substitution was early appreciated by the Drugs 
Manufacture Committee aud a quantity of the gum-resin. was 
actnally scnt for aualysis early in 1922. But owiug to decom- 
position in the course of tratisport, defmite fhidhigs were not 
■obtainable. No further attempt has been made to collcct this 
gum-resin and to study its propertics with reference to the 
possibilities existing. In the arcas where F. narthex is found 
growing, local people use it commonly as a substilute. Further 
work is necessary to improve the industry. 

References :— 

(1) Duit, 1928, Commcrcial Dru-gs o/ India; (2) Hivmphreys, 1912, 
Drugs in Commerce ; (3) Sca-bomo Trada Statlstics of Brit.lsh India, 
1928-29. 

FCENICULUM VULGARE (N.O. Cmbelliferffi) 

The Fennel 

VERN. — Sans. — Madhurika ; Hind. — Bari saunf, Sonp, Sont ; 

Beng. — Pan-mouri, Mauri ; Bomb. — Bari-sopha ; Tam. — 

Sohikire, Shombu ; Tel. — Sopu, Pedda-jila-kurra. 

The fennel is a perennial herb commonly cultivated 
tlironghout India mostly on homestead lands. It cau, however, 
be grown as a cold weather crop at all altitudes up to 6,000 
feet. It is also found growing wild in various localities. It 
■flourishes in open sites in alluvial soil deyoid of excess of mois- 
ture. Several species grow in India, but these are essentially 
similar to the varieties growing in other countries, e. g., Galicia, 
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Germany, Russia, Roumauia, Macedouia, Egypt, Asia Minor, 
Persia and Japan. The only differeuce is iu the seeds which 
are smaller and straigliter than iu the Europeau fennel. 

Feunel fruit contains a volatile oil with a pleasant aro- 
matic odour. The chief constituent is anethole, but small 
quautities of other substances like fenehone are aLo present 
iu certain varieties. It is used in Europe iu the mauufacture 
of cordials and enters into the composition o£ feuuel-water 
which is employed medicinally, mostly as a vehicle for other 
drugs and as a flavouring agent. Though not much used in 
the pharmacopoeial preparatiolis, feunel fruits are in great 
demand iu the iudigenous uiedicine iu India. It is considered 
as a stiumlaut, carniiuative aud aromatic. A hot iufusion is not 
iiifrequently used to increa.se the lacteal secretion and to pro- 
duce free sweatiug. It is doubtful how far the clainis of the 
iudigenous uiedicine could be substantiated, but the fruits have 
a great commercial importauce. In France particularly, feunel 
is cultivated on a fairly large scale. This may be estimated 
froin the fact tlial the Department of Gard ia France cultivates 
300 hectares producing annually about 300,000 kilos of oil. 
I^arge quantities of the fruits are employed in tliat country 
in the liquor industry, as much as 2,000,000 kilos ou an average 
having beeu importcd annually into France via Marseilles. 
India exports nearly 500,000 kilos of fruits per year, but with. 
the potential resources existiug in India a distinct advance 
could be made towards capturing the markets of France by 
supplies of fruit aud oil from this country. In view of the 
fact that the Indian oil compares favourably with that obtained 
from other countries, there is every piospect of success. An 
examination of the properties of the different oils will niake 
this clear. 





Frencli 


Galician 


Russian 


Indian 




Oil 


Oil 


Oil 


Oil 


Specific gravity at 15° C. 


0.976 


0.966 


0.967 


0.968 


Optical rotation in 










100 mm. tube ... 


.... +1G.0" 


+22° 


+23° 


+21° 


Melting point after 










solidification. 


12.5°. 


4.0° 


4.4° 


8.2° 


Percentage of feuclioae 


... 


19.3 


18.2 


6.7 



174 INDIAN WINTERGREEN 

The yicld of oil obtained is vcrj' variable, according to the fruit 
di.stilled. lu general it averages f ironi 4 to 6 per ceut. Tlie yield of 
the Indian oil was stated to be about 3 per ccut. Reeently, Rao, 
Sudborough and Watson .sludied the oil obtained from Fcenlatlum 
pamuorium and have fomid the yicld to be 0.72 per cent. on aii aver- 
.age. Tliis yield is rather low in comparison to the other varieties as 
will be seen ironi the table below : — 

Feimel Fruits 

Vat'iety Rercentage of oil 

1. French s,weet .„ . . 2.1 

2. German (Saxoii) .. ... 4.7 

3. Indian .. 0.72 
i. "Russian ... ... 4.8 

5. Galician ... ... 4.4 

6. Japaneae ... ... 2.7 

From the point of view of commercial exploitatiou, this 
low yield might be prejudicial to the growers. Pure anetliole 
has also been placed ou the market so that the importauce 
of the oil has to a great extent gone iuto the background. 
Further investigations should be carried out to determhie 
whether by proper and seientific cultivatiou this yield can be 
iucreased or not. 

Refcrcnces : — 

(1) Rinnemore, 1926, The Essential Oils; (2) Rao, Sudborough & 
Watson, 1925, Jour. Ind, Inst. ScL, p. 184; (3) Uniney, J. C, 1897, Pharm. 
Jour., vol. 4, p. 225. 



GAULTHERIA FRAGRANTISSIMA (N.O. Ericacea:) 

Indian Wititergreen 

Vern. — Jav. — Gandapuro. 

Oil of gaultheria (oil of wintergreen) is largely used iu 
medicine as an external application for rheumatic affections, 
seiatica, neuralgia, etc. It is a very popular remedy and 
seldom will a preseription for aches and pains be met with 
where the physician does not use this drug. In almost all the 
proprietary balms, Hniments or ointments, oil of wintergreen 
or its chief eonstitueiit methyl-salicylate oecurs to a greater or 
lesser estent. Apart from its use iu medicine, it is also used 
as a flavoitring ageut in tooth pastes, etc. 
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Oil of wintergreen is obtaiued by distiiHng the leaves and 
sometimes the whole herb of Gaultheria prociimbcns, a plant 
indigenous to the United States of America. A siniilar oil is 
distilled froni the wood and bark of Belula hnla (the sweet 
birch) which grows profusely in the mountaius of the Carolinas, 
Tennessec, Kentucky and Pcnnsylvania and this is now largely 
sold as wintergreen oil. The chief constituent of both these 
oils is inethyl-salicylate, but the sweet birch oils differ slightly 
in composition from the true wintergreen oil. The composition 
of the two oils, according to Power and Kleber is as follows : — 
Oil of Gaultheria Oil of Sweet birch 

Methyl-salicylate 99.0 per cent. Methyl-salicylate 99.8 per cent. 

Paraffiu Paraffin 

An aldehyde or ketone An aldehyde or ketone 

Ester Ester 

A secondary alcohol Optically' in.ictive 

Optically active 

The British Pharmacopceia allows the use of both oils 
uiider the name of 'Oil of Gaultheria' wliile the United States 
Pharmacopceia, recoguisiug that these oils are composed chiefly 
of methyl-salicylate has made methyl-salicylate official. But 
all the three articles namely synthetic methyl-salicylate, oil 
of gaultheria and sweet birch oil are allowed by the autliorities 
provided the label states which source has been. employed. 
Methyl-salicylate has further beeu discovered in many plants 
of the natural orders, Betulacecv, Rosaceca, Polygalac&cs, 
Ericacece, Leguminosce, etc, growing in difTerent parts of the 
world, but the active principle in some of them is present in too 
small cpiantities to be of any comniercial value. 

Gaultheria. fragrantissima, Wall., grows freely in the 
Nilgiris, in Travancore, near Toungoo in Burma and particularly 
in Assam. Puran Singh (1917) studied its distillation products 
with a view to its commercial exploitation. He found that only 
the Assam herb contains sufficient oiT for commercial puiposes. 
The results of his experiments were as follows: — 

Fresli herb Dry herb 

(1) Nilgiris Gaultheria ... 350 lbs. 0.036 per cent. 0.067 per cent. 

(2) „ „ ... 500 „ 0.120 „ „ 0.23 „ 

(3) Assam „ ... 350 „ 0.65 „ „ 1.2 „ ' „ 
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The properties of tlie Indian wintergreen oil have also 
been found to be very similar to those obtained from other 
couutries. The constauts of tlie Assam oil are as follows:-— 
Specific gravity 1.185 ; optically iuactive ; soluble in 6 parts of 
70 per cent. alcohol ; methyl-salicylate eontent 99.1 per cent. 

Economic Aspccts : — It will be seen that methyl-salicylate 
coiistitutes from 95 to 99 per cent. o£ oil of wintergreen and oil 
of sweet bircli. Oil of wintergreen was formerly vsed largely 
for tlie lnanufacture of 'natural' salicylic acid. The situation 
has chauged considerably since tlie production of synthetic 
methyl-salicylate from coal tar. For some time the natural pro- 
duet was still preferred on account of the presence of certam 
objectiouable imrjurities in the synthetic methyl-salicylate. 
The maimfacture of the latter has uow reached such a state of 
perfeetion that the natural produet from wintergreen possesses 
no advautage. The price of the synthetic produet is also much 
cheapev tlian tlie natural produet. Furtltermore, oil of gaul- 
tlieria, acoording to the British Pharmaceutical Codex, uiay 
give rise to an eruption at the site of application much more 
frcquently tlian the synthetic produet. It is not surprising, 
therefore, that tlie synthetic produet has largely supplanted 
the natural in general use. 

Though the outlook of the commercial utilisatiou of the 
natural produet from Gaulthcria fragraniissima of India does 
not seem very bright, there is no reasou why the existiug 
resources shoitld be allowed to go waste and why proper 
iuvestigation should not be taken up. According to Puran 
Singh (1917) the yield of the oil from thd Indian plant is rather 
Ion', but by improved methods of distillation the yield of the 
oil could probably be increased. Esperiments carried out 
recently in Germany by Ziegelmann show that by macerating 
the material some time before distillation a better yield is 
obtained. This will be evident from the following table: — 

Yield of OU per cent. Yield of Oil per cent. 

(Sweel bireh bark) (Gaullheria leavcs) 

0.20 (no maceration) ... ... ... 0.70 

0.41 (12 hours at 40°C) ... ... ... 1.30 
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It is probable, therefore, that if improved methofls of 
extraction are followed as m Germany, gaultheria oil produe- 
lioii ia India may be a profitable proposition. Witli cultivation 
to ensure regular supplies, the oil could be produced in Assam 
at Re. 1-10 as compared to Rs. 4/- per ponnd for the pre-War 
synthetic methyl-salicylate. Though the price of the synthetic 
product has come down considerably siiice the War (Rs. 2-8 
per pound) still there is handsome margin of profit left for 
the producers. India can at least supply her own needs of 
oil of wintergreen from the resources existing in her own soil. 

References : — 

(1) Fimiemort, 1926, The Essential Oils; (2) Schitnmel & Co., 1S9S, 
Rcport; (3) Vuran Singh, 1917, Indian Forcst Records. 

GENTIANA KURROO (N. O. Gentianacea;) 

Gentian 

Vern. — Beng. & Hind. — Ka.ru, Kutki ; Bomb. — Phashanveda ; 

Guj. — Pakhan-bhed ; Punj, — Nilkant, Kamcdphul. 



PICRORHIZA KURROOA (N. O. Scropliularineae) 

Vbrn.-— Sans. — Kutuku, Katurohini ; Hind. & Beng. — Katki, 

Kuru ; Punj. — Kali kutki ; Bomb. — Balkadu ; Tam.- — 

Katuku-rogani ; Arab. & Pers. — Kharbaqe-hindi. 

Gentian has been known as a medicine from antiquity, and 
many of the complex preparations handed down from the 
ancient Greek and Arabian physicians include it among their 
ingredients. It is one of the most important bitters in the 
Pharmacopoeia and is very extensively used. It possesses in a 
high degree the tonic propcrties which characterise all the 
sinvple bitters. On account of its aromatic properties it is 
agreeable to take and because of the absence of tannin it has 
no astringent action. It is, therefore, preferred to many other 
bitters and enters into most of the stomachic and tonic 
prescriptions of modern practice. The official source of , the 
drug is the rhizome and roots of Gentlana lutea (the common 

12 
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European yellow gentiaii) — a haiidsome perennial herb grow- 
iug in the Alpine and Sub-Alpine regions of central and 
sonthern Europe. The dried roots in cylindrical pieccs, entire 
or longitudiually split, are imported exteusively into India. 
Several species of Gentian, e. g., G. kurva o, G. dccumbens, G. 
Icnella, etc, are met with in the mountainons regions of India, 
but these are not utilised to any extent in medical practice, 
tliough all the varieties are to a greater or less extent 
characterised by the bitterness of their stems and roots. 
Gcntiana kunoo appears to be the best known and most widely 
employed species as a substititte for the official drug. This 
is a small herb with a handsome blue flower common iu 
Kashmir and North-West Himalayas at au altitude of 5,000 to 
11,000 f t. It graws oli bare hill sides as well as on the ledges 
of rocks. It is largely exported from the hil1s to the plaius 
but ou account of the fact that no detailed chemical study of 
the composition has beeu done so far, medical meu and mami- 
facturers of pharmaceutical products cannot make use of them. 
Recently, however, a sample of the roots of this species received 
from the Divisional Forest Officer, Utilization Division, 
Kashmir, was analysed at the Forest Research Institute with 
the f ollowing results : — 

Gentiana hurroo Geniiana Ultea 

(B. P. Standard) 
Aqueous extract ... 20 per cent. 30 — 40 per ccut. 

Ash ... ... 0.70 per cetit. Not more than 6 per ceut. 

Gentiopicrin ... Nil 1.5 per eetit. 

It will appear from the above, that this variety of Gentian 
does not contain gentiopicrin, which is considered to be the 
active principle of Gentiana lutca. From the scientific stand- 
point, therefore, the Gentiana hurroo roots cannot be lised as a 
substitute for the official drug". According to the British 
Phannaceutical Codex, however, the process of drying of the 
gentian roots may have a marked effect* on their ultimate 
composition. 'Gentiopicrin, the active principle, is present in 
fresh Gentiana lu-tea roots and if these are allowed to undergo 
:Slow drying, Gentiopicrin is likely to be hydrolysed, to a 
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«Teater or less extent, hy fermeutative changes witli consequent 
diminution of water-soluble substances. It is, therefore, 
possihle that the absence of gentiopicriu and the lack of 
aqueons extractives in the Gcntiana kurroo roots, is due to the 
process of drying adopted in Kashmir before the samples were 
sent to the Dchra Dvvn Institute for analysis. In view of the 
cheap price and easy availability of Gcntiana kurroo roots the 
possibility of substitution of this variety in place of the huported 
Gcntiana hdca should further be explored. 

It will be useftd, in this coimection, to discuss 
Picrorhisa kurrooa, as this is very commouly used either as ati 
adulteraut of or as a substitute for Gentiana kurroo. G-reat 
confusion exists with regard to the identity of these drugs as the 
name kathi is employed in the vernacular to mean both of 
them. P. kurrooa is considered in the indigeuous mediciue to 
be a valuable bitter tonic almost as efficacious as gentiau. 
Further, it has tlie rcputation of being an antiperiodic and 
cholagogue. It is a low hairy herb fouud iu North-West 
Himalayas from Kashmir to Sikkim. It appears to be fairly 
extensively used in those localities by the people and there is 
also evidence to show that a fairly large quantity is collected 
and sent down regularly to the plains. A systematic cliemical 
investigatiou of the roots was underlaken with a view to deter- 
mine the active principles respousible for its action. Ou 
extraction with different solvents the following results were 
obtained : — 

Petroleum ether extract ... ... 1.49 per cent. 

Sulphnric ether estract ... ... 3.45 ,, ,, 

Absolutc alcoliolic estract ... ... 32.42 ,, ,, 

Aqueous extract ... •■• 8.46 „ ,, 

On further exatniiiatiou of different cxtracts, it was fonnd that — 
(a) Petroleum ethcr extract contains a trace of aii alkaloid and a ' 
waxy substance meltiug at 39 °C. (b) Sulphnric etlier estract contains 
a glucoside, tanuins and organic acids. (c) Alcoliolic estract contains a 
glncoside, resins, ctc. {d) Aqueotis extracfc contains sugar, large quatiti- 
ties of bitter substance, etc. 

Tlie percentage of tlie bitter substance in the drug was found 
to be 26.6 per cent, A. glucoside was obtained as a cream coloured 
amorphons powder, estremely bitter and liygroscopic haying a specific 
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rotation ot -100° (i n aqueons solulioii). It is freely soluble ia water, 
acetone, alcohol and acetic ether , insolitblc in chloroform, benyenc, 
ellier, etc. 

From the above it will appear that Picrorlii?a contaiiis a 
fairly large percentage of bitter substauce. As the pharmaco- 
logical activity of gentian depends 011 the bitter principle 
contaitied in it, Picrorhiza kirnooa if properly standardised, 
might be used ou a inofe exteiisive scale in cases where bilters 
are indicated. 

Referenccs : — 

(1) Duit, 192S, Commcrcial Diugs of India; (2) Butish Phaima* 
ceutical Codex, 1926. 



(ILYCYRRHIZA GLABRA (N.O. Leguniinosaj) 

Liquorice 

Vern. — Sans. — Yashli-madhu ; Hind. — Jeihi-madh ; Beng. — 
Jashli-madhu ; Botnb. — Jashtimadhu ; Tam. — Atirnaduram. 

Glycyrrhiza glabra or liquorice has been kuown in 
pharmacy for thousands of years. In old Chinese pharmacy, 
it was considered to belong to drugs of the first olass and to it 
was ascribed the property of rejuvenatiug those who consume it 
for long periods. It was used to allay thirst, fcverishness, 
pain, cough and distress of breathing. For many cetituries 
China has used large qnantities of liquorice, and matiy prepara- 
tions of it are still sold in Chinese apothecary shops. Gly- 
cyrrhiza plays an important part in Hindu niedicine and is one 
of the prineipal drugs of the 'Susruta'. In ancient Fgypt, 
Greece and Rome glycyrrhiza was also frequently used. 
Evidence shows that it was much used in Europe in the middle 
ages. It is interesting to find that even to this day liquorice 
is maintaining its place in niedicine and pharmacy. 

The dried roots of this plant are commonly sold by dmg 
sellers in the Indian bazars. Indigenous liquorice is obtainable 
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in the Peshawar valley and is inet with in thc Sub-Himalayan 
tracts from the Chenab eastwards, and grows throughout Burcnsi 
.and thc Andaman islands. The main supply of the root, how- 
ever, is not obtained from the natural sources existing in India 
but is imported from the Persian Gulf, Asia Minor, Turkestan, 
Siberia, etc. It is also cultivated in China, Fraiice, Germany, 
Italy, etc. The preparations of liqi:orice are very popular in 
Western medicine as a mild laxative. They are also largely used 
as constituents of cough syrups, throat lozenges and pastilles. 
The chief role which liquorice is playing in phannacy at the 
present time is in covering the acrid taste of many uauseous 
drugs, particularly senna, aloes, chloride of aimnouium, senega, 
liyoscyamus, turpentine, etc. Dr. Geo. S. Keith has receutly 
stated that for relieving pain, discomfort and other 
symptoms caused by acrid matter in the stomach, it is wonder- 
ful. It seems to remove the irritating effects of acids in a 
better way than alkali es. If this use of the drug is further 
substantiated by other workers iu the field of medicine, 
liquorice may occupy a more important place in pharmacy 
than that which it now holds. It is used by the praetitioners 
of the indigenons systems as a tonic, as a demulcent in catarrh 
of the genito-uriuary passages aud as a slight laxativc. The 
importation of this drug is of some consequenee from the 
economic point of vievv, as it is not ouly used in medicine, but 
has also beeu employed in the dyeiusr and the tobacco industries 
for many years. Only a sniall fraetion of the drug is collected 
in the country, large quantities of the erude drug and its pre- 
parations are being imported. The plant is easy to grow, 
especially in river valleys in hot regions. A deep and moderate- 
ly rich loamy soil is required ; it should be planted before the 
commencement of the rains ; the underground stems and roots 
may be collected in the next autumn provided the growth is 
vigorous. • It is difficult to estimate how far the cultivation of 
liquoric9 would be a conunercial success. 

References : — 

(1) Beal, G. D., and l,eccy, H. T., 1929, Amar. Pharm, Assoc, 
VoJ. XVIII, Feb. 
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HEMIDESJUUS INDICUS (N.O. Asclepiadea;) 

Indian Sarsaparilla 

VERN. — Sans. — Anemia. Sariva ; Hind. — Magrabu ; Beng. — 
Ananiamul ; Tam. — Nannari ; Pers. — Aushbahe-hindi. 

Sarsce radix is obtaiued from Smilax amata, N.O. Liliacecs, 
a climbing plant indigenous to Costa Rica, and from other 
similar species found in Central America. It is coiumouly 
known as 'Jamaica' sarsaparilla because it was formerly exported 
by way of Jainaica to various counlries. 5. officinalis comes 
from Honduras, but S. ornata is considered to be the best 
commercially. 

Tiris plant has had a vague reputation in tlie trealment of 
nutritional disorders and syphilis for ages. It is also used iu 
chronic rheuinatism, skiu affections and as a blood purifier. 
Recent researches liave proved couclusively that the active 
principles of sarsaparilla consist of an enzyuie, au essential oil 
and a saponin, none of which has any actiou in syphilis 
and other conditions for which it is used. In spite of this 
it is largely used and a number of expeusive preparations 
are on the rnarket. I,arge quantities of sarsaparilla and its 
preparations are imported into India annually. From the 
teports of the sea-borne trade of British India it appears tliat 
sarsaparilla to the value of Rs. 40,000/- or more was regularly 
imported annually into India diiring the last 5 years. 

Two plants allied to sarsaparilla grow largely in India; 
these ai'e Saccolabium papillosum and Hemidesmus indicus. 
The root of Hemidesmus indicus, known as 'Indian sarsaparilla', 
has long been employed in Southern India as au alterative and 
tonic. It is a climbing plant plentiful in Northern India, 
common in Bengal, and in the Deccan esteuding to.Travancore 
and Ceylon ; it also grows in the Bombay Presidency. In com- 
merce it is met with in small bundles consisting of tortuous roots 
and root bits of one or more plants bound together with a wisp of 
the root stern. Its properties were recognised by the medical 
profession in Europe and as early as 1 1864 it was made ofhcial in 
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the Britisli Phannacopceia. Cliuical trials show that its 
medicinal value is ia uo way inferior to sarsuparilla. 

Rcfcrcnces : — 

(1) Sea-borne Trade Report of Biitish India (Uenf?al Government 
I'ublicalion), 1928-29; (2) Power, F. B., aud Salway, A. H., 1914, /. C. S. 
Trans., p. 201. 

, /'HYOSCYAMUS NIGER (N\0. Solanaeeai) 

Henbane 

Vern. — Saus. — Parasikaya ; Hiud. — Khurasani-ajvayan ; 

Beng. — Khorasani ajowan ; Bomb. — Khorasaiii-cnoa ; 

Tam. — Kurasaniyomam. 

The seeds of hyoscyaimis have been nsed by the Mohani- 
medan physicians for a long titne, but although it is a native 
of the Himalayas it does not appear to have been nsed in the 
Hindu medicine. Several species of hyoscyaimis grow in 
India. Three species have tirus far been recognised. H- 
niger occurs in the temperate Himalayas at an altitude of 
6,000 to 12,000 feet above the sea level. In Kashmir, it is 
found wild in many places on rubbish heaps, diy drains, out- 
skirts of villages, etc. Its distribution esteiids all over the 
temperate Western Himalayas from Kashmir to Garhwal. 
H. muticus grows in large patches along the river batiks in 
the west of the Punjab and Sind, and H. reiiculatus in Balu- 
chistan and Khorasau. 

The alkaloidal content of these plaiits, however, is lower 
than the Standard laid down in the Britisli Pharmacopceia. 
Eveu the sauiples of H. niger from Kashmir analysed at the 
Calcutta School of Tropical Medicine & Hygiene showed 0.03 
per cent. of the total alkaloids as compared with 0.065 or more 
occurring in the specimen used in the Pharmacopoeia. From 
its low alkaloidal content it might be thought that the Indian 
hyoscyamus would not be able to co-mpete successfully with the 
European variety. In view of the abundanl natural supply 
and the lo\v price of the drug in India, which not infreguently 
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tneans ouly the transportation charges, this may not be true. 
Eesitles this, Hyoscyamus niger caii be easily cultivated iu a 
sandy loamy soil and this was successfully can _ ied out in India 
as early as 1893. 1 1 was growu al the Royal Botanical Gardens 
in Calcutta, and also in Bombay, Ajmere and several other 
places. Under the auspiees of the Indigeuous Drugs Con> 
mittee (1892), liquid extracts prepared from the cultivated 
hyoscyamus were scnt to several provincial medical store depots 
for clinical trials and very encouraging reports as to their 
efficacy were rcceived. In spite of this, the cultivation 
decreased and Watt iu his Bictionary of the Economic Products 
o f India, (1898) remarked : "At present no hyoscyamus 
leaves of Indian origin are obtainable iu India for medicinal 
purposes. The seeds obtained in the ba7ar also appear to 
be priucipally imported from Persia and Afghanistan, so that 
at the present day almost all the hyoscyamus employed in 
the Western medicine comes from Kurope and even the seeds 
offered for sale in the ba r /ars are not obtained in this country." 
It is difficult to uuderstand why this was so in view of the 
faet that the plant was found growiug wild in great abuudance 
in the Himalayas, and the supply ouglit to have heen com- 
mensurate with the rather nieagre demaud. This position is 
gradually changing, as the Government Nursery at Saharanpur 
and the Kashmir State authorities are systematically cultivat- 
iug the drug and from both these places excelleut crops of 
the drug are being obtained. The alkaloidal content of the 
cultivated plant has also increased and it is reported that it 
oomes np to the standard of the imported variety used in the 
British Pharmacopceia. Private growers in the neighbouvhood 
of Saharanpur have also paid some attention to the 
cultivation of the drug. In stigar-caue plantations there the 
crops have done well with the result that Saharanpur is now 
the chief source of supply of hyoscyamus in India. There 
is also a likelibood of hyoscyamus growing as a subsidiary 
crop iu the tea plautations at higher altitudes, and if care 
is taken to avoid leaf fiies and catcrpillars from damaging 
the leaves and tops, it should do well. Indian grown leaves 
are now available on the market and tiuctures and extracts 
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prepared froin these are coming more and more iuto use by 
the medical profession. Considerations of price, however, ma.v 
stand seriously in the way of the Henfcane growers in Saharan- 
pnr. It is reported tliat European lienbane can be had in 
Calcutta at a cost of -/5/6 annas per pouud, whereas Saharan- 
pur lienbane is only available at about -/13/- annas per pomid. 
If this statement is correct, it becomes apparent that Indian 
hyoscyamus will fail to find a ready market even in India 
in the near futuve. Attention should be directed towards 
decreasing the price of the drug by curtailing the transport 
and other minor charges. 

Re/ercnces : — 

(1) Diinstali and Erown, 1899, /. C. S. Traiis., p. 72; (2) Dutt, 1924, 
■Commcrcial Drugs of India; (3) Cliopra and Gliosh, 1926, Ind. Joiir. 
Med. Ras., Vol. XIII. 



IPOM7EA TURPETHUM (N.O. Convolvulaceze) 

VERN. — Saus. — Trivrit ; Hind. — Pitohri, Nisoih ; Beng. — Teori ; 
Bomb. — Nishoiar ; Tam. — Shivadai ; Punj. — Chitabansa. 



IPOM/EA. HEDERACRA (N.O. Convolvulaceae) 

Vern. — Hind. & Beng. — Kaladanah, Mirchai ; Bomb. — Kala- 
danah ; Tam. — Jirkivirai ; Punj. — Bildi. 

Ipomcca, turpethum or Tnrpeth has long been used in 
India as a cathartic bnt it is not officially recognised in the 
pharmacopoeias. It is fonud thronghont India, ascending to 
altitndes of 3,000 feet. The resinous substance (tnrpethin) 
which the root bark of this plant yields is an excellent sub- 
stitute for jalap {Tjyomma purga) and deserves more attention 
from practitioners. The seeds of I. hederacea (kaladana) 
have also been credited with a purgative principle and have 
been nsed as a substitute for official jalap. Many early 
European workers have testified to the utility of the powdered 
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seeds of I. hcderacea iu constipation. lu spite of this, Ipom&a 

purga or I. muricata are imported either froni Emope or 

Persia in large cuiautities aud are found iu Bombay. Tlie 

properties of the iudigenously growiug Ipouneas were not 

sufficieutly recognised in the early days and in view of its 

great demand attempts were made at that time to cnlti- 

vate the true 1. purga from the Mesican Andes in India. It was 

actually introduced into the Hiinalayau valleys in the middle 

of the niueteeuth century but the experiment did not prove 

a success, iu any case the yield was not up to the expectatiou 

aud was not enough to supply the demauds. Iu the Ootaca- 

nitind gardens the plaut grew better aud gave better prornise 

of a fair return ou the outlay, even at the price allowed by tlie 

Medical Stores Depot which was nnich below the usual market 

price. The cultivated jalap was found to be as rich in the purga- 

tive resius as the best kinds imported from South America. 

In spite of the fact that good substitutes for jalap exist in India 

and grow iu a state of nature aud that tlie official Ipomiza 

purga cau be successfully grown in differcnt places of India, 

this cottntry imports large quatrtities of I. purga from Mexico. 

The recrairement of jalap is very large indeed as it is one 

of the most commouly used amongst the drastic purgatives of 

the Pharmacopoeia. According to Watt about 2,000 pounds 

of dried roots were required in Bengal aloue about the year 

1854. This demand must have considerably iucreased now 

with the increase of population and the wider recoguition of 

Western medicine. One of the factors which militated strongly 

against the popularity of Ipomcea lurpclhum is the adulteratiou 

and substitution practised frecpiently by the drng veudors of 

India. Most of the turpeth available in the market consists of 

aerial stems or i\ mixture of stcms and roots, aud not of the roots 

which alone are rich in the purgative principle. If attempt 

is made to obtaiu the active roots only, Iponuca turpelhum 

would most likely be in a position to stand on a level with the 

imported I, purga or I. mwicafa. 

Rcferences : — 

(1) Dutt, 1928, Commercial Drugs of India. 
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JUNIPER0S COMMUNIS (N.O. Conifera) 

Vern. — Hiud. — A amar ; Puuj, — Petthri, Pama; Kashmir — 
Nuch, Pama ; Arab. — Habbul-aaraar. 

Juniper berries and the oil extracted from tliem are very 
ancient remedies and were known to' the ancient Greeks. They 
used the drug for its diuretic as well as its digestive proper- 
ties. Junipems commmiis occurs widely throughout Europe, 
Siberia, Inrlia and North America. The Italian berries, 
however, are most valued for their oil. The extraction of the 
oil for medicinal and comniercial purposes is done iu Hungary, 
Italy, Russia, Bavaria and Sweden. Hungary is the chief 
country of production and a considerahle external trade exists 
in this oil. In India, several species of juniper are found in 
the Western Himalayas, Kumaon and the Kurram valleys at an 
altitude of 11,000 ft. above the sea level. They do not appear 
to be much used in medicine locally, though the berries are 
sold in the bazars by the Mohammedan druggists. Siinonsen 
studied the oil from the berries of Juniperus communis obtained 
from the npper Bashahr division and found that about 0.2 per 
cent. of the oil could be obtained. This yield is low as com- 
pared with the yield from the other contiuental plants; tlius. 
the Italian berries yield 1.0 to 1.5 per cent., Bavarian 1.0 to 
1.2 per cent., Huugarian 0.8 to 1.0 per cent., Swedish 0.5 per 
cent. approximately. 

Leaving aside the question of poor yield of oil, the Indian 
juniper oil corresp'onds closely to the foreign varieties escept 
in certain constituents which have been given below : — 





Huugarian 


Italian 


Indian 


Specilic gravity at 20° 


0'867 


(VS66 


0'8788 (at 30°) 


Optical rotation 
Saponification value ... 


-12° 
5-9 


-9"82° 
6'1 


Not determined 

as the oil is dark 

21/2 


Saponification value 
after acetylation ... 


20'9 


21'3 


•49'! 



The differences raight probably be accounted for by the 
particular liability of juniper oil to change on keeping. The 
differences are minc-r and the Indian oil possesses practically 
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the same proportion aud characier of the alcohol and esters to 
wliicli llie ilavour of the oil is chiefly due. 

T wo species of .ituriper connnonly growing iii Kashmir, 
uamely /. communis and /. macropoda, were tested at tlie 
Calcutta Scliool of Tropical Medicine. In general appearance, 
there was not much difference between them in their berries 
excepting" that the latter are somewhal longer in shape. The 
amomit of volatile oil obtained by steam distillatiou was 0.25 
per cent. aud 3.24 per ceut. respectively from /. communis and 
/. maciapoda. The colour, odour aud solubility of llie oils 
were alraost the same as that of the oilicial oil of juniper. 
The oil from /. macropoda showed some difference in optical 
rotation and other minor physical properties. The character- 
istics of tlie oil are given below for comparison with the 
Standard laid down by the British Phannacopocia : — 

J. communis (B. P. Standard) J. macropoda 

Optical rotation . . -3° to -15° -24 3° 

Specific gravity . . 0.86 to 0.89 0.912 

In spite of the similarity in the physical and chemical pro- 
perties which the Indian oil shows, very little attempt has 
been made to utilise the juniper berries or the juniper oil in 
commerce. Juniper berries are rich in sugar and by their 
fermentatiou and distillation tbc well-known beverage 'gin' is 
obtained which owes its characteristic flavour to the oil of 
juniper. There appears to be a large deuiand for the berries 
in the western markets. The possibilities existing in this 
direetion in India are worth exp1oring. 

References : — 

(1) Finnemore, 192G, The Esscntial Oils; (2) Chopra, Ghosh and 
"Ratnagiriswai-an, 1$29, Ind. Jour, Msii. Res., Vol. XVI, p. 3. 



WENTHA ARVENSIS (N.O. Labiatie) 

The Marsh Miut 

Vbun. — Hind. — Pudinah ; Beng. — Pudina ; Bonib, — Pudinah ; 
Tam. & Teh — Pudina ; Pers. — Pudinah. 

A number of species of mentha grow in India. Mentha, 
uiridis (speannint), M. incana (peppermint), M. sativa and 
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M. aquatica occur as garden plants. M. arvensis grovvs very 
abundantly in llie Northern and Western Himalayas m a state 
of uature. It is found in Kashmir at aii altitude of 5,000 to 
10,000 feet. The drug- was well-knowu to tlze Creoks and 
Homans and was used not ouly for flavouring- foods bui also 
for medicinal purposes. Although many specics of this planl 
grow in India the Hindu physicians do not appear to have used 
it in tlieir medicine. M. arvensis is, however, now used as a 
domestic remedy in India on account of its stimulant and car- 
minative properties. 

M. arvensis growing- in the Himalayas yields au oil which 
is simtlar to the peppermint oil derived from the official 
M. pipeiita. Peppermiut oil (oleum menthaa piperite) is 
largely used in India in pharmaceutical prcparations to dis- 
guise the taste of evil-smelliug- and unpleasant drugs and also 
as a carminative. As a flavour iu coufections and dentifrices 
also it is used to a very large extent. It has, therefore, some 
economic importance. Researches carried out at the Calculta 
School of Tropical Medicine show that the essential oil 
obtained from M. arvensis by steam distillation compares very 
favonrably with the oil obtained from M. pipcrita. The oil 
has the same odour, taste and other physical characters as the 
peppermint oil used in the British Pharmacopceia, and crystals 
of menthol can be easily obtained from it -on keeping for some 
time. The amouut of essential oil obtained from the whole 
drted plant from Kashmir was 0.18 to 0.2 per cent. This 
compares favourably with the average yield froni some of the 
American sources, as will be seen from the following table : — 

Source Yield of Oil 

Arlington Farm (America) ... ... 0.12 — 0.13 per cent. 

Webster, South Dakota (America) ... 0.10 „ ,, 

Glenndale (America) ... ... ... 0.11 ,, ,, 

It is likely that specimelis of fresh herb will give a higher 
percentage of oil thaa that obtained from the dry herb extracted at 
the School, as it is slated by some authorities that the drying of the 
herb before distillation. results in a loss of 50 per cent. of the oil. 

As a result of extensive researches carried out by the United States 
Department of Agriculture, it has also been found that if the leaves 
are collected during the buddiug and flowering stages, the yield of 
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1 ou clihtillnliou is much higher tliau the figures given above The 
followiug lable sliows some of the remlls obtained by the American 
workers : — 

Stajje From entire plaut From leaves alone From Uie tops 

per celit. per cetit. per cent. 

HuclditiH .. 0.116 0.203 0.173 

Flowermg .. 0.113 0.303 0.233 

I'ruitins ... 0.133 0.120 0.153 

It is, tlierefore, quite probable that if similar precautions 
arc taken with regard to the Indian plant, the yield of oil will be 
slill further improved. Moreover M. piperila can be easily 
grown as a garden plant in ternperate climates. Its cultivation 
is not difficult and requires only the usual attention given to 
■such crops as corn, potatoes, etc. Any inarshy soil situated 
along the banks of rivers, provided it is dry and well- 
■drained, is suitable. According to a recent report by the 
Ministry of Agriculture, London, any light calcareous soil, 
friable sandy loams or gravels may be used for cultivation 
of mint. Soils of the above deseription are not difficult to find 
iu a vast couutry like India. Many years ago experiments were 
carried out with a certain degree of success in growing the plant 
in the Nilgiri gardens for the purpose of obtaining the oil for 
the Medical Stores Department of the Government of India. 
An excellent quantity of oil was obtaiued and there is no reason 
why this industry should not bc successMly developed. The 
methods of plauting, cultivating, harvesting and distilling have 
been worked out through years of trial and experiment in 
other countries and could be easily taken advantage of in 
India. 

Economic Aspacls: — Peppernhnt oil of conunerce is 
derived chiefly from two botanical sources— (ll) The English, 
European and American oils from M. piperita and its varieties, 
officinalis and vulgaris, and (2) the Japanese oil from M- 
arvensis (var. piperaseens, Holmes) or from M. cemadensis (var. 
piperaseens, Briquet). Bnglish peppermint oil oecupies a 
vmique position. It is admittedly superior to any other 
kind and commands a much higher price. Much adtiltera- 
tion of the English with American oils takes>' place. 
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Japanese oil has a strong, cliaracteiistic, herby odour and a 
somewhat puugent taste, aud these properties readily distin- 
guish it f r om the Englisli and American oils. It is ricli in 
menthol content and readily crystallises to an almost solid 
mass on cooling. The oil ia not included at present in the 
British or the American Phannacopoeia which recogiiise only 
the oil derived from M. fiiperita. This cannot, therefore, be 
used in official medicine but it is probable that it will be 
recognised and accepted in the near future. lu spite of this, 
however, it is very largely used, as will appear from the total 
export figures from Japau in 1926 : — 

Peppermint oil ... ... ... 637,203 lbs. 

Menthol ... ... ... ... 705,371 „ 

Menthol pencils ... ... . ... 176,668 „ 

At present, the main supply of the oil comes from Japan, 
which provides about 80 per ceut. of the world's requirements. 
Next to Japan, America is the largest producer of mint oil. 
The cultivation of peppermint in the United States began as 
early as 1816 and is zealously earried on even to this day. 
The plant is scientifically cultivated mostly along the Pacific 
coast and the production of mint has reached a satisfactory 
figure. The Bureau oj Plant Industry Bulletin of 1914 states 
that there are some 25,000 acres under cultivation ; the average 
yield of oil per acre is 30 lbs. and the annual product has becn 
recorded as 250,000 lbs. of oil. Since then the annual yield 
has increased very greatly as nearly 600,000 lbs. of oil were 
distilled in 1926. America not only supplies her own 
somewhat extensive needs but also carries ou a liuge export 
trade in the oil. This may be estimated from a study of the 
export of peppermint oil from the United States which iu 
1923 was 102,507 lbs., in 1924 was 159,729 lbs. and in 1925 
was 127,218 lbs. 

Both Japan and the United States derive a large profit 
f ioni the sale of peppermint oil. England, France, Italy and 
Germany also possess flourishing industries in mint oil. Aus- 
tralia recently has been experimeutiiig somewhat extensively 
on the production of oil of peppermint and the publislied 
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reports indicate very favourable results. Within the last few 
yeart., cultivation of peppermint has been taken up in Rou- 
mania on an experimental scale and it is said that the cxperi- 
meut has succceded remarkably. lu vievv of the large natural 
resotirces existing in India and in view of the fact that the 
average price for peppcrmint oil is steadily on the increase, 
India thould not rcniain behindhand in this industry. Cultiva- 
tion of miut in suitable localities and distillation of the oil in 
India for commercial purposes wonld certaiuly have been a 
remunerative cnlerprise, well worth taking up, but the posi- 
tion ol the tiade is at present changing to a very great extent. 
In these days large quantities of menthol are bcing pro- 
cluced synthetically. This process is easily carricd out by 
reducing ketones such as menthone, pulegone and pipcritone. 
Piperitonc is contained in eucalyptiis oil and to a certain 
extent in the dementholised oil produced in Japan and can be 
easily couverted into menthone, which in its turn can be 
changed by catalytic hydrogenation into menthol. The product 
by this method is what has been appearing diiring the past 
several years on the niarket as synthetic menthol. 

Pulegone is the principal ingredient of pennyroyal oil, (Mentha 
pulegium) and will be found to a noticeable dcgree in the Japanese 
peppei'mint hcrb. Like piperitone, this can be changed into menthone. 
CilroneUal, inueh of which is found in citronella oil (froin citronella 
grass, Cymbopagon nardus) produced in Java and Ceylon, can also 
be used in the prcparation of menthol. 

Accordiiig to Schimmel & Co's reports synthetic menthol produced 
in their laboratories is laevo-rotatory with a mclting poiut of 35°C 
and in appearance and odour it is very similar to the natural 
menihil. Tesis have further shown that the synthetic product is 
sligbtly more active physiologically but less toxic than the natural 
product. Its antiheptic properties are similar to many of the following 
drugs, e %., acriflavine, scarlet rcd, gentiau violet, etc. As matlers 
stand at present, it is not possible to forecast the possibilities of tlie 
natural menthol industry. The rate at which the synthetic article is 
beinif produced and booined in the mafket augurs very unfavourably 
for the natural product. 

Refeicnces : — 

(1) Russel, 1926, Jom. Amar. Pharm. Assoc, Vol. 15, p. 566; 
(2) Burcau of Vlant Industry BulleUn, 1905, Pari III; (3) Finnemore, 
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1926, The Esscntial Oils; (i) Schiuimel & Co., 1928, Repott; (5) Chopra, 
R. N., Ghosh, N. N., and Ratnagiriswaran, A. N., 1929, Uid. Jour. Med. 
Rcs., Vol. XVI, Jan.; (6) Perjumery and Esscntial Oil Rccords, 1923, 
Vol. 14, p. 397; (7) Chcmist and Druggist, 1926, Vol. 104, p. 278. 



"MYLABRIS (Order— Coleoptcra) 

Mylabris chicorii & Mylabris pustulata 

Cantharidin is well-known in Western niedicine and is 
widely ernployed in the form of plasters for its countei-imtant, 
rubefacient and vesicant properties. It is contained in more 
tlian a dozen medicinal preparations, most of which are meaiit 
for external application. Owing to its irritating propertieSj 
internal administration is not common but iii small doses it 
bas been often used, aloue or in combination, in sucli diseases 
as lupus, cystitis, incontineuce of urine, spermatorrhcea, etc. 
Its use as an ingredient of hair lotions, hair oils and several 
otlier cosmetic preparations like pomades, etc, appears to be 
getting more and tnore popular every year. 

Cantharidin is a colourless crystalline lactone derived 
originally from the dried Spanish beetles known as Cantharis 
vesicatoria. These beetles are from 18 to 25 mm. long and 
about 6 mm. broad, smooth and of a shining green or bronze 
green colour. They are widely distributed over Southern 
Europe, living gregarioiisly in o-live trees, asli trees, etc. The 
ordinary practice is to collect the beetles on cloth spread out 
below the plants to which. the insects are thrown down by 
shaking the plants. It is better to capture them before 
sunrise while they are unable to use their wings. They are 
theu killed by means of ammonia, vinegar, sulphur dioxide 
or by heat and cantharidin is extracted from these beetles after 
they are thoroughly dried in the sun. Most of the cantharidin 
exists in the free state and only a very minute quantity is in 
combination as salts. 

Several species of blistering beetles are found in different 
parts of the world. In China and in the Far Kast, Mylabris 
beetles are available in cousiderable quantities. These beetles 

*Atiimal product. 
13 
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differ from ihe Spauisli beetles in being larger, broader and 
in having much darker upper wing-cases, bnt they belong 
lo the same large order of insects kuowu as Coleopteia- 
Mylabris sidae {M. phalerata) and Mylabris chicorii are the 
two varieties available in Chiua and their collection for pur- 
poses of export to other countries is a regular business there 
and is said to be quite remunerative. In India, Mylabris 
chicorii (Vern. — Teleni niakhi), aud Mylabris fiustulata are 
found in euormous quantities. Mylabiis puslulata has 
recently been collected in fairly large quantities in fields of 
cereals and vcgctables in the neighbourhood of Bangalore by 
Iyer and Guha ( l 1931). Mylabris chicotii occurs abnndautly 
during the rainy season in certain parts of Northern India and 
Kashmir, bnt 110 systematic attempt has thns far been niade 
to collect them and utilise thcm for mcdicinal purposes. At 
present, the dried insects or cantharidin preparations are 
imported from other countries at a high price in spite of the 
fact that an ample supply of blister beetles is available in India. 
Sometime ago, Ihe Government Medical Stores obtained their 
supplies from the neighbourhood of Gwalior where these beetles 
niake their appearance in the fields of maize in July, but it is 
understood that the practice has been discontinued lately. 
Very little has been done towards systematic collection of the 
beetles and the main difficulty of the pharmaceutical cliemists 
who wish to manufacttire cantharidin lies in getting a regular 
supply of the indigeuous beetles. That cantharidin could be 
successfully extracted in India was convincingly shown as early 
as 1907 by Puran Siugh, A firm of manufacturing chemists in 
Calcutta actnally prepared the drug and offered it for sale 1 to the 
public but this has been discontinued on account of foreign 
competitiou. Recently, Iyer and Guha (1931) working in 
the Indian Institute of Science, Bangalore, have shown that the 
Indian beetle, Mylabris pustulala yields about 2.9 per cent. 
cantharidin as compared to the maximuin yield of 1.9 per cent. 
from Chinese beetles. The yield from the Spauisli beetles is 
even less (1.2 per cent. approximately) . As the cost of labora- 
tory production, representing labour of collection and value of 
materials, without deduction for recovery of ethyl acetate 
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(obtaiued as a bye-product), amounts roughly to 6 aunas per 
gram, the produetiou of cantharidin from the indigenous 
sources is bouud to succeed at the present market price oi 
imported cantharidin at Rs. 2-3-0 per gram. There is also 
au iudirect benefit to be elerived. The collection of these 
lierbivorous beetles for cantharidin extractiou would be oi' great 
benefit to the agriculturists by removing a serious menace to 
crops and gardeus. 

Rclctenccs : — 

(1) Dutt, 1928, Commcrcial Drugs of India; (2) Purau Singh, 1907, 
Rccoids of Imperial Forest Research Institute, Deliva-Dmi; (3) Brltish 
Pharmaceutical Codex, 1923; (4) Iyer and Guha, 1931, Jonrn. lnd. Insi. 
Sci., Vol. 14A, Part III, $. 31. 

JlYUlSTlCA FRAGKANS (N.O. Myristicene) 

The Nutmeg ; Mace. 

ViiRN. — Sans. — Jati-fihalam ; Hind. & Beng. — Jayfihal, 

JaipJial ; Bom. — Jaiphal ; Tam. — Jadlkkay ; 

Tel. — Jajikaya. 

Myrlstica malabarica or Bombay mace 

Myristica or uutmegs are not very much tised iri medicine 
but the volatile oil derived from them enters mto several 
importaut and widely nsed phannacopceial preparatiotis like 
spiritus ammonise aromaticus, tinetura valerianse ammoniata, ete, 
The oil is also used in aperient pills and other preparations 
to prevent griping and is given on sugar as a stimulant and 
carminative. Apart from purely medical nse, the nutmegs 
form an important artiele of commerce in that the essential 
oil is highly prized in the soap and perfumery industry. 

The cultivation of nutmeg is principally confhted to the 
Moluccas, but the tree grows also in Penang; Sumatra, Singa- 
pore, Ccylon and the West Indies and has beeu introduced 
iuto > Mauritius, Bourbon, Madagascar, the Seychelles and 
Zanzibar. Several species are found iir India in the Nilgiri 
hills and the Malabar coast. It appears from ancietit records 
that the nutmeg tree flourished in India at one time. As early 
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as the aixteenth ceutury, Garcoa de Orta, a Portuguese physician 
found liutmeg trees growhig luxuriantly iu the Indian soil, but 
at preseut Ihese are never found in abuudance. A variety of 
liutmeg, M. malabanca is available in largc quantrties in 
Bombay bn t is deficient in that delicate aroma which charac- 
terises the M. fragrans and is conscquently of very little com- 
mercial value. It is known as 'Bombay mace' and is used as an 
adulterant for M. fragrans. The economic impor Lancc of the 
oil of nutmeg may be estimated f r om the fact that, the United 
States alone, 011 an average imports between 2,000,000 to 
3,000,000 lbs. from foreign countries auuually. Moreovcr,. 
nutiueg'S worth Rs. 6,62,667 were imported into India in the 
year 1928-29, so that if better attention is paid India might not 
only supply her own demands but have the prospect of au ex- 
port trade of some cousequence. 

Myrislica fragrans can be usefully cultivated uear the sea 
along the eastern and westeni coasts of India. It grows in 
widely differeut types of soil, e. g., rich, voleanic sandy soil 
in Moluccas, to yellow, loamy clay iu Penang. It is yct too 
early to pronounce with any degree of certainty the ])Ossibility 
of successful nutmeg cultivatiou iu India, but further investiga- 
tious into the matter are certainly needed. 

Rejcrcnces : — 

(1) Finnemore, 1926, The Essential Oils. 



,/PAI'AVElR SOMNIFE1RUM (N.O. Papaveraceje) 
The Opium or White Poppy 

Vern. — Saus. — Ahifihena ; Hindi. — Afim, Afiyun ; Beng.— 

Posto-dheri ; Bomb. — Aphim, Appo ; Tam. — Abini, Gasha- 

gasha ; Pers. — Afiun, Khash-khash ; Arab. — Afiun, 

Qishrul-khash-khash . 

Papaver somnijerum, var. glabrum or the opium poppy 
grows in any part of India. It has white .flowers and white 
seeds called Khaskhas ; the poppy capsules are called ftostdoda. 
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It is geuerally cultivated and does not occur in a state of 
uature. Probably Ihe plant is not indigenous to the country 
but was imported. It is clear from historical records that 
its intrcduction dates long before the British rule was 
established. The properties and uses of the capsules of the 
opium-yiclding poppy were known long before the Christian 
era. According to De Candolle, Papaver somniferum or opium- 
yielding poppj^ is probably the cultivatecl state of Papavcr 
setige rum. Various species of the poppy bave been cultivated 
as ornamental garden plants and bave been mentionecl by the 
writers from the earliest timcs. There is little doubt tbat the 
inerits of the seed as a food were recognized much earlier than 
the somniferous property of the capsules and it is also certain 
that the soporific and narcotic properties of the capsules thein- 
selves were appreciated long before their recognitiou iu its 
milky sap. The capsules have been eraployed in the prepara- 
tion of soporific drugs or in the preparation of stimulating 
and soothing beverages from times immemorial. According to 
Watt, Papaver somniferum was grown in Asia Minor niany 
centnries ago for its capsules, and the Arabs earried the dried 
poppy ' heads to the eastern countries iucludiiig Chiua eveu 
before the iuspissated juice was taken and its properties made 
known to the inliabitauts of those regious. The medicinal 
properties of the plant and its capsules were fully known during 
the early classic period of Greece and Rome. One of the 
earliest references to opium appears to be about the time of 
Theophrastus who> lived in the beginniug of the 3rd century 
B. C. and who seems to have been acquaiuted with the prepara- 
tion and uses of the juice of the poppy. There appears to 
be no doubt that the value of the seeds atid capsules was 
known prior to that. The Egyptians used poppy capsules ia 
the lst century A. D. The early Chinese works mention the 
Arabs exchanging poppy heads with Chinese merchants. When 
the capsules were first shown to them, their urn-like shape and 
millet-like seeds suggested the name minang (millet vessel) and 
yingsu (jar millet), There are records to show that the Arabs 
instructed the Chinese to prepare from these capsules a soporific 
beverage and medicine before they knew auything about the 
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properlies of opium. Tliere appears to be uo doubt thal tlie 
word ya-pien (Opium) follovvecl tlie word mi-nang, 

It will thus be seen that the capsules of tha poppy attracted 
the atteution of the hunian race loug before opium was known. 
Little wouder then that after their narcotic and soothiug 
propcrties were appreciated by those practisiug iu the healing 
art, they became known to the laity who made use of theiti 
for purposes of satisfying the almost universal desire whicli 
human beiugs possess for a stimulant or a sedative. 

Mcdical Uses of Poppy Capsules : — Poppy heacls are not 
commonly used nowadays iu medicine but we have referred 
to their employment for mediciual purposes in the early classic 
Greek and Roman periods as well by the Egyptiaus duriug 
the reign of the later dynasties. The capsules have beeu used 
in the Hindu medicine and in the Mohammedan medicine for 
many centuries as a sedative both for internal use aud exterual 
application. Tlie Hakims prescribe tlicm for headache, 
diarrhoea, dyseutery and digestivc troubles in children. They 
are used as a household remedy iu many parts of India and 
are giveu diiring the teething" peiiods by mothers to their 
children to keep them quiet. An infusiou prepared from the 
poppy heads is used as a soothiug application for bruises, 
inflamed, excoriated and swollen parts and sornetimes as an 
application for various forms of painful conjunctivitis, iunarn- 
mation of the ears, etc. Fomentations with poppy heads are 
eveu now applied to painful inflammatory swelliugs. Even 
iu China the pliysiciaus used them freely in the early centuries 
of the Christian era. Most of the I/Uug- dyuasty medicai 
writers and from them downwards cxtol the merits of poppy 
capsules in the treatment of dyseutery, especially when com- 
bined with astringeut drugs. The Chinese writer Wang-Shili 
said that the effecls of poppy capsules in dyseutery were 
magical. Accordiug to Dr. Udkius both the red aud white 
forms of poppy were certaiuly described and used iu tlie 
Chinese medicine in the llth century before opium was known. 
A medicai author of the Yuan dyuasty (13th century) 
describes the preparations of poppy capsules as being a very 
effective remedy against dyseutery. 
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Use oj Poppy Capsulcs for Euplwiic l'urposcs : — U is uell-ktiuwu 
that tlie ut>e of articles of sliiimlalive, restorative or sedative diameter, 
is bouud up with Ihc natural history of human beinjis from the vei-y 
earliest times. The usc o£ such articles as coeoa, eoifee, tea, opium, 
alcohol, etc, to procui'e an added feeling of pleasure luis heeu kiiowtl 
long before the liistory of civilizatiou. Ali of tlicm, in moderati: 
(juaiitities, produee a favourable effeet on mental conditions of man. 
Wlietlier they have a stimulatiug or a depressing eftect on tlie eentral 
uervous syslem, they all produee an eiihauced sense of well-being or 
euphoria. The capsules of tlie poppy "were used very early for this 
purpose. Whatever might have been the case in the countries of its 
origin {c. g., Asia Minor) there appears to be little doubt that poppy 
iieads began to be used for eupborie purposes in India soon after the 
inlroduction of tlie poppy plalit in the country. There the plant was 
known as koknar, the capsules were called goza, khol-i-Uaknar "r 
post-i-koknar or simply post or posi doda, In the time of the 
Moghuls a beverage made from the poppy capsules known as 'kuknar' 
\va9 very commonly used throughout the country. Abul-Fazl in his 
Ain-i-akbari meutions about the Kmperor himself talang- this drink. 
He says, "Whenever His Majesty is inclined to drink witie, or take 
opium, or kuknar, trays of fruit are set before hhn". The use of the 
wovd 'kuknar' apart from opium in the above passage shows that 
both the poppy capsules and the inspissated juice or Afyun were 
used. Accordiug to Watt, the beverage 'post' at present taken iu tlie 
Punjab closely reseniblcs 'kuknar' which was a lusnry among the 
Mohaminedans in the time of Akbar. There is also mention of a 
beverage known as 'Char-bughra' which was a iuixture of wine, hemp, 
opium atid poppy capsules. Manv other referenees iu the Mnghitl 
literature indicate the extent to which the habit of drinkmg 'post' 
or 'kuknar' prevailed among the Indians diiring the 16th century and 
later. Bontius, writing of Batavia in 1658, divided tlie Indians into 
'l'osti', i, c, those eddicted to poppy capsules and 'Afyuni' or those 
taking opium. Diiring the 17th and 18Lh centuries tlie use of 'post' 
was very prevalent as is evident from the remarks of various writers 
of that period. The people in those days grew poppy and used it in 
any way they liked; the use of tlie capsules for eupborie purposes 
appears to have been very prevalent for that reason. Tn the history 
of the Punjab during the time of the Sikhs there are many referenees 
to 'post' drinking-, but it is hnpossible to form an idea as to the extent 
to which the habit prevailed among the people. Rince the introdue- 
tiou of restrietions in the cultivation of the poppy the temptation has 
heen undoubtedly removed from the doors of the peasant and there 
is 110 doubt that the habit has considerably decreased for that reason. 
Poppy heads are obtained now with difficulty and iu most parts of 
India the beverage 'post' or 'kuknar' has become unknown and 
appears to have been replaced by opium. It has thus come about that 
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the use of poppy capsules or 'pobt' has become very uncommou iu 
tliib couutry. It is still iudulged i» sonie dislricts of the Puujah, 
chiefly Jullundcr and Hosliiarpur, and in some of the Rajputana States, 

Opium :— Opium is the air-dried, milky exudation obtained 
by incisiug the unripe capsules of P. somniferum. The 
Standard producl in its normal moist coudition contains not 
less than 9.5 per ceut. of auliydrous morplune but tlie yield 
may vary from 2.0 per cent. to 22 per cent. 

The earliesl liientiou of opium, as a produet of India, was made 

by the traveller, Barbosa, in his description of the Malabar Coast iti 

1511, and the Portuguese hislorian, Pyres, iu a letter to King Mamiel 

of Portugal in 1S16 spoke of opium of Egypt and Bengal. An 

exeellent accotmt of the history of the cultivation of the poppy and 

of opium eating and smoking is giveu by Watt iu his Dictionary of 

the Bconomic Pioducts of India. The author traces the history of the 

poppy froui the time it was grown as a garden plaut eveu before 

Gretcc and Rome knew anything ahout its medical properties. He 

states that the Swiss lake-dwellers of the Slone Age cultivated a 

poppy wliich is nearer to P. scligerum. The investigations of TJnger 

(1857) have failcd to show that the ancient Egypliaiis knew of the 

properties of the poppy juice, lior is there any reference to opium 

in Egyptian literature. It secms probable that tlie Grceks were the 

Erst to dihcover opium. The word 'Ophion' in the Tahmid is clearly 

borrowed from the Greelc, and the Arabic word 'Af-yun' has the saine 

origin. Tlie origiual home of the poppy was probably Asia Minor 

and from there it appears to have been carried to Greece. Homer 

and Ijivy knew the medieiual properties of the plaut and Dioseorides, 

who lived in Ihe lst century A. D., described in detail the estrnctiou 

of opium. By the beginning of the Christian era, opium and its 

properties were universally known. Diiring those days opium was 

chiefly produced in Asia Minor and its cultivation devcloped into a 

big industry. There also it attracted the attcntion of the nomadic 

Arab traders, who were responsible for spreading the knowledge con- 

ceniijig this drug, and for carryiug it to the differcnt countries in 

the East iucluding India and China. They knew the seeret of its dis- 

sipative effecls and spread the drug habit to the lemotest corners of 

Asia. It is borne out by the testimony of historical records that 

opium was unknowii in China previous to 763 A. D. and there is 

evidence to show that it was introduced into the country in the 13th 

century. Early Chinese works niention that the Arabs exehanged 

poppy capsules for other forms of merchaiidise and the Chinese nams 

'Ya-pin' is evidently derived from the Arabic 'Af-yun'. 

The history of tlie entry of opium into India is less definite than 
that of its entry into China. Some evidence has been adduced to show 
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that opium was known in India in tlie latter half of the fltli ceutury and 
it was undoubtedly widely known in thc couutry in the loth century. 
When tlie Portuguese first came to Cochin in 1498, opium was an artide 
of trade taken from Arabia to Calicut and olher places. Hy the end of 
the lStli ceutury, they had actually started grovving opium in India. 
Aceording to Professor Bloomfield lio word equivalent to opium nccurs 
in Sanskrit literature. It may accordingly be concluded that opium 
was not au indigenous product of India. It is only since the time 
of the Moliamtnedan oonqucst that the word 'Kha&h-khash' (poppy 
seeds) or 'Khash-khasharasa' (a juice of the poppy) bejfins to appear 
iu Sanskrit literature, and all the veniacular tiames in India (Sanskrit 
'Ahiphena' and Hindi 'Afim'J are traccable to the Arabic word 'Af-yun v . 
The Rnglisli word 'Opium' also appears to have the same derivation. 
Titis conclusively shows that it was introdueed hy the Mohaiumedans. 

Opium in the- Indigenous Medicine: — No reference has 
been made in the ancient books 011 Hindu medicine either 
to the poppy or its products. The exact time at which opium 
was introdueed into the Ayurvedic medicine is difficult to 
determine. In the classic works of Chakradatta, Sushruta and 
Vagbhatta, no mention is found of opium. The last of these 
works is believed to have been written in the 6th century 
A. D. The author and the commentator who wrote Chakra- 
datta in the llth century, does not mention opium in this work. 
It is, however, coutended that in a work on toxicology written 
by Narayau of Malabar about 862 A.D., the lise of opium in 
the treatmeut of rat poison has beeu mentioued. In the later 
work such as Sharangadhara (14th and 15th century) and 
Bhavaprakash (16th ceutury) opium is freely meutioned and 
is used iu several preparations. It is probable, therefore, 
that opium came to India aloug with or a little before the 
. Mohammedau couquest. Opium is not used to a very great 
extent in the Ayurvedic medicine at the present time, its 
admiuistratiou being mainly confined to two diseases namely 
diarrhcea and dysentery and that only in certain stages. It is 
said to cure 'the concurreut derangenient of the three humours, 
increase the seminal and museular powers and produce stupefac- 
tion of the brain'. The curious faet is that the Hindu physicians 
appear not to have made use of the paiu-relieving properties 
of opium. 
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Tn the Mohammedau medicine opium has beeu described 
as an aiiEEStlietic and its pain-reheving properties were fully 
appreciated tuauy ccnturies ago. It was prescribed in hetaicrania, 
pain in the joiuts, lumbago, etc, and was not only givea 
intcrnally but was applied extemally also in the fonn of a pahit. 
It was also used in dysentery and diarrhoea. Witb i'egard to 
its action ou the brain it wah, fully realised that it stimulates 
at first giviug rise to a sense of pleasure and salisfaction, 
increase of physieal vigour and a feeling of warnith ; these 
properties give rise to habit foruiation. The narcotic properties 
of opium and its sedative actiou ou the respirator}' effects was 
fully appreciated and it was largely employed agaiust severe 
cough, asthma and hiccough. The Mohammedau physicians 
also recoimnended it as au aphrodisiac, as it was believed to 
leugthen the time of semiual discharge diiring coitus. At the 
present time opium is used in cotnbination with other drugs 
in the treatinent of diabetes mellitus. 

The iuvestigations of the author show that opium is pres- 
cribed iu the indigenous medicine to a very limited exteut. 
It is not, as is commonly believed, very freely used by 
Kavirajes and Hakinis so as to lcad common people to resort 
to it. 

Production of Opium in India: — It is possible to grow the 
poppy iu a temperatc or subtropical climate where the rainfall 
is not excessive. The yield is smaller in the temperate than 
iu the subtropical regions. The first recorded instauce of the 
cultivation of the poppy in India in the 15th century mentions 
Cambay and Malwa as the places where it was grown. After 
its advent into this country, it appears to have beeu cultivated 
prfmarily aloiig sea-coast areas and penetrated later into the 
interior of the peninsula. It was the white variety of poppy 
Lhat was and even now is lars'ely grown, although it yields 
the least aniount of morphiue, the purple variety giving 
the highest yield (nearly 3 times as much morphine as the white 
variety) and the red variety coming in an intermediate position. 
This is due to the faet that the former is best suited to the 
climate and cau be grown in almost any part of the country. 
The purple variety, however, grows luxuriantly in Rajputaiia 
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and Central India wliile the red-flowered variety with dark 
seeds is cultivated in the Himalayas. 

So extensively was the poppy grown in the timi: u£ the Moghuls 
thal opium becauie an important article o£ trade with Cliina and other 
eastern countries. Mahva opium was characleristic of that part of the 
country. Diiring the reign of the Umperor Akbar, its imporUmce as 
a source of revenuc was first appreciated and it was he who made 
opium a State monopoly. It is stated by Abul-fazl in Ain-i-ukbari 
that poppy was cultivated iu Fatehpur, Allahahad aud Ghazipiir. It 
was mainly grown in the Subhas of /Vgra atid Oudh aud AUahabad 
wliich comprised ratlier more thun the area now iuchided iu the 
United Provinces. It was not grown iu Eihar at that time, bui later 
that proviuce produced large quantities and cultivaliou spread exlen- 
sively to other parts of India. Roxburgh, IJlliot and Ainslie uiake no 
mention of the cnltivation of opium in South India, but it appears 
probable that tim poppy -was grown in that patt of the country. Theie 
is uo doubt that it was extensively cultivated diiring the Moghul rule, 
not only in Bengal but iu Orissa also. After the fail of the Moghul 
Bmpire, the State lost its hold on the monopoly and control over the 
produelion and sale of opium was appropiiated by a ring of mercliants 
in Patua. In 1757, the monopoly of the cnltivation of the poppy 
passed into the hatids of the East India Company who had by that 
time assumed the responsihility for the collcctioti of revemies in 
Bengal and Biliar. When Warren Hastings was appointed Governor- 
general, he brought the whole of the opium trade under the control of 
the Government. Since tlien, though changes have been niade in the 
methods of control of produelion, distribulion, sale and possession of 
opium, the monopoly has been solely in the hands of the Government 
and a strict control has been esercised in the best interesls of the 
people of the country as a whole. Under the East India Company 
aud afterwards under the Crown a general cnltivation of the poppy 
and the produetion of opium ivere prohibited; these being restrieted 
lo three centres : — (1) Patna or Bengal opium, from poppy grown in 
Bihar and Bengal; (2) Benares opium, from the United Provinces; (3) 
Malwa opium produced iu a large numbet of States of B-ajputana 
including Gwalior, Bhopal, Baroda, etc. 

Diiring- recent years, cnltivation of tlie poppy has heen 
almost entirely limited to the United Provinces of Agra and 
Oudh. Permission to grow the plant is obtained by a written 
license and the whole of the produet is purchased by the 
Government. Opium grown in British India was and is strict- 
ly controlled, but difficulty arises with semi-independent Indian 
States which comprise the last source. During the last few 
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yeais, tliu Government of India has been making efforts to 
biimi the cultivation of poppy in these States into line with 
Unit in Riitit.li India and a certain amotint of success has already 
been achieved. 

He.sides the Indian States, a certain amount of opium was 
also grmvn in the Punjab chiefly for internal consumption of 
the province, Ini t this has now been practically stopped. 
Poppy was also grown throughout the length and breadth of 
the Himalayas espeeially in the Simla Hills, but in small 
quantities tnostly for local consumption. The production from 
this source is also being carefully watched. The result of 
ivstrieting the cultivation of the poppy is that not only is 
less opium produced, but also the temptation is removed from 
the peasauts' door and, tlierefote, addiction in rural areas has 
cousidcrably decreased. This factor has also altered the forni 
o{ induliieuce. It is clear from the historical records that a 
beverage made from poppy capsules and the plant under the 
name of 'past' or 'kuknar' was exteusively indulged in the 
days of the Mogliuls aiid later, throughout the whole country. 
This has uow become practically extiuct with the exception of 
2 or 3 districts of the Central Punjab where cultivation of 
poppy is still allowed partly on religious grounds. The Gov- 
ernment have under consideration the total prohibition of 
poppy cultivation in these areas also. 

Pecrease of Poppy Cultivation : — That the cultivation of 
poppy has enonnously dccreased diiring recent years can be 
proved by statistics whicli are now available. According to 
the fiRiires collected by Watt in 1881, the total area under 
poppy cultivation in British India did not exceed 1,000,000 
acres, atid he estimated that it had been stationary for 30 years 
previciusly. The average yield per acve was about 15 to 20 lbs. 
of opium and it was calculated that roughly not more tlian 
20,000,000 pounds of opium were produced. The Major part 
of this was iutended for export, a comparatively small quantity 
being kept for consumption at home. Since that time there 
has been a progressive decrease which has been especially 
marked during the kst decade. 
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It will be seen from tbe following table that during tlie 
last few years, the cultivation of poppy and thc production of 
opium have falleii to less than half of what it was m 1920. 



1881 
1920 
1921 
1922 
1927 

Both the export and the internal consumption of opium 
have decreased. A glance at the export rcturns will show that 
these have fallen very considerably. While in 1900-01, 69,708 
chests were exportcd, in 1919-20 the nnmber dropped to 10,509 
chcsts and, in later years, it has been still further reduced. 
(Export chest contains 140-j lbs.). 

It will be seen, therefore, that tlie production of opium 
in parts of India under British admiuistratiou, comprising an 
area of about two-thirds of tlie whole country, is strictly cou- 
trolled and that the cultivation of poppy is being progressively 
reduced every year. A little over one-third of the country, 
however, comes under the control of Indian Princes, and over 
the growtli of poppy in these States the Government of India 
had no control in previous years. While no opium produced 
within these territories cau pass into British India or to' any 
of the seaports, except under pennit from the Government of 
India and on payment of very higli duty, it is irapossible for 
the Government of India to exercise any control over the 
production of opium there, for the purpose of internal consump- 
tion . In some of these areas svich as Rajputana, very large 
quantities of opium are said to be consumed. The Govern- 
ment, however, are doing all that lies in tlieir power to bring 
these States into line with the policy adopted by the Imperial 
Government in accordance with tlie terms of the Hague Con- 
vention and a nuinber of the Indian States have already 
agreed to similar restrictions being imposed in tlieir territories. 
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A eoufereiiee was lield in v Simla in 1927 wliere the represenla- 
tives of the different Indian States concenied were present and 
a conmiittee was appointed to deterinine how the production 
of opium could he further reduced. 

Chcmicnl Comfiusitiim : — Opium varies i'onsiderably iu appearalice, 
co]iipi).>ition and «mulity jcvordiug to its, plaee of origin and the mode 
of its iiianufaeture. lt ia grcnvn in many parts of .tlie woidd aud 
diiefly in Tiukey, A.si.i minor, Persia, India, China, Efiypt and Soutli 
Iiasleni Huropt. Tn addition to a number of the alkaloids present iu 
opium (nu'iitioned iu the table follo-ning) il contains acetic, lactic, 
hiilphuric and mccouic adds, gummy and pectiuous substances, albumin, 
\vax, fat, eaontchoue, resin, and several iiidifferent bodies, viz., uieeouin, 
mei'onoihiu. 

The number of alkaloids t.o fav identified and their proportions iu 
opium are as follow.s : — 
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The opium alkaloids are divided into two groups : (1) the phenan- 
threne-pyrirtiiie group comprising morplihie, codeine, pseudomorphine, 
neopine and thebaine, (2) the benzyl-isorrainoline group consisting of 
papaverine, narcotine aud most of the remaining alkaloids. The 
members of the firht group are strong bat.es and very poisonous whil.st 
the gecoud group as a wliolc have liltle physiological action, The 
valuation of opium depends on the amouut of morphine present in 
the satuple — this heing the most abundatit and physiologically the most 
aetive of the alkaloid;,. The amouut of morphine present in samples of 
opium f rum different countries is as follows : — 

Turkey S— H per cent. ; Persia 6 — 14 per cent. ; 3gypt 0.28—8 per 
cent. ; India 3—15 per cent.; China 1.5—11 per cent.; Japan— 0.7 — 13 
per cent.; Bohemia 11 — 12 per cent.; Turkestan 5 — 18 per cent.; 
Australia 4 — 11 per cent. 
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"Formerly it was believed that Indian opium, which wah cliiefly 
used for smokiiig purjjosc;, had the smallest cjuantity of morphiue 
and hcnce was unsuitahle for medirinal purposes. Silice 1914 
speeial efforts liave been made to produce in India opium suitable for 
mediciual purposes and the motphiiie coiitent of the Indian drug has 
riseu sleadily. Indian opium can now eompete with the be.st Tiirki-.ii 
opium as regards its mediciual value. It has further the advanhige 
of being richer in codeine thati opium produced in otlier coimtries. 
The relaUve proportions of the important bases in the Indian aud 
Turkish opium are given m the f ollowing table : — 

Indian Opium (average) Tnrkish Opium (averagc) 

Morphiue ... 9.5—14.2 per eent. 10—14 per ceiit. 

Codeine ... 1.8—4 ,, ,, 0.2 — 3.2 „ „ 

Nareotine ... 3.9—7.6 „ „ 4—11 „ „ 

Use of Opium for Eufthoric Purposes: — The policy of the 
Government of India in respect of domestic constunption in 
India has been severely eriticised. The Indian. Govenmieut 
have held that tlie internal consuniption of opium fs a matter 
which entirely concerned the Britisli and Indian Government 
.and that it is not an internatioual question. On the other 
hand, it is urged that the cultivation of poppy and the pro- 
duetion and use of opium even vrithin a country are not ex- 
clusively internal affairs as the effects of opium produetion and 
consuniption flow to the outside world and it is, therefore, 
an iutcniational question for many reasons. 

The eontrol over the produetion of opium in India is very effec- 
tive. From the very early days, the Government have realised that 
the availability of a drug in a locality dctermiiies the nature atid the 
prevalence of addielion in that area. The necessity of restrieting 
•cultivation of the poppy to cut down opium consuniption was fully 
appreciated by the authorities. The Governor-general, Lord Ripou, 
in a despateh to the Secrctary of State many years ago, pointed out 
that unrestricted cultivation of popp}' wonld stimulate tlie opium habit 
among the population. The cultivation of poppy was coutrolled as 
early as 1857 when a law was enacted to regulate opium produetion. 
Poppy cultivation is even now regulated by Act XIII of 1857 (as 
amended by Act I of 1911) and by Act I of 1878. Under these Acts 
the cultivation of poppy within British India is permissible only under 
license; the total area to be sown is fixed by the Government from 
year to year, and the license specifies the esaet amount which 
the licensee may cultivate. With the exception of certain hill traets 
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m the Fiuijab, where the pcople are allowed to grow poppy to a 
small estent and to sell the opium direct uuder Government control to 
licensed veudors, the cultivator is bound to sell the whole of bis 
produce to the Government at a fixed rate, The exception in the case 
of the l'uujab is now uuder eonsideration, The cultivatiou in the 
Ajmer-llanvara has been prohibiled since January, 1927; and it is 
now confmcd to a limited area in the United Provinces. 

The seed is sowit i« Oetubcr and November. In December, the 
Opium Officers ehei'k and vecord the area uuder seed. The juiee of 
tlie poppy is eollected from January to Mareli and is delivered from 
April to June. The whole of the juiee extracted from the poppy must 
be delivered to the Government officers. 

With regard to the di.stribution of opium, the internal policy of 
the Government of India w as and is one of non-in terfcreu.ee with 
the moderate usc of raw opium wliether the object of the consumer 
be some real or supposed physical benefit, or merely the indulgence of 
the almost universal desire of human beings (particularly those whose 
oeeupations iuvolve esposure or severe bodily exertion) for a 
stimulant or nardotie. It is, aud always has been, the desire of the 
Government to suppress excessive indulgence. The manufaeture, 
possession, trausport, import, export and sale of opium are strictly 
controlled under the Opium Act of 1878. An individual can obtain 
opium only from a licensed vendor or a licensed druggist. IJach 
stage of distribution . down to the retail vendor is safeguarded by an 
elaborate system of trausport passes, while the conditions designed to 
restrict abuse of the liceuse on the part of a retail vendor are most 
stringeut. He may not sell to any one person at one time more thaii 
the quautity of opium that an individual may lawfully possess ; he 
may sell only for cash and only on tlie premises for which he is 
licensed; he must not allow consumption on such premises and he 
must keep correet claily accounts of his sales, which are open to' 
ilispection by TJxcise Officers at all times. With regard to exports, 
the Government of India, as a result of an agreement concluded with 
tlie Chinese Government, begau in 1908 to diminish progressively the 
total ntnonnt of opium sold in Calcutta for export; and since 1913 
they lmve resolutely maintained the prohibition of export of opium 
to Chiua. One of the provisions of the Haguc Convention of 1912, 
■»13, ■ that raw opium shall not be exported to countries that prohibit 
its import, has always been strictly observed by the Government of 
India, and since 1915 it has also been their policy to enter into direct 
sale agreemeuts with the Governments of the imposing countries who 
are responsible (as signatorjes to the Hague Convention) for limiting 
imports to 'legitimate* requix'ements and for preventing export. 
With effect from January 1923, the 'Import Certincate System' prevS- 
eribed by the Lcague of Nations, has also been adopted. In 1926, the 
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Government of Imlia initiated a uew expurt puliey. Witli eifect ironi 
April 7th 19'26, tlie public auctious at CalcutUi hn\e lictn discuntimitd, 
and from that dale uo opium cau bc exported to the. Tar East exeept 
undur a direet agreemeut with thc Government of tlie importiui; 
country. FurtUer, tlie Goyeruinent has deeided to abolish Lxport.s 
to thc Far Rast in 10 jears, that is, no opium \vill bc e.\-ported ior 
purposes ollier theui medical and scieuUtic after December :Ust, 1985. 

As regards tlie cousuinptkm. of opium in India for euphoric 
purposes, there is no doubt tliat opium is habitually taken 
b}' certaiti seetions of tlie population. It is consumed in tlie 
form of a pill or in solution in water. Opium sinoking, 
exccpt in Assani and Central Proviuces, is a very uucommou 
metliod of indulgence nowadays. The opium babit, howovev, 
is not nearly so coinmon in India at tlie present time as miglit 
be imagined from soine recent publications on tlie subjeet. 
Tlie habit is not vridely dissemiuated among' tlie populations, 
aud althougli there are admittedly certaiu areas and certaui 
classes of populations which are badly afi'ected, these constitute a 
small minority. There is cvidence to shov that in most parts 
of India tlie coiismnption is well below tlie Standard laid 
down by the League of Natioiis as being uecessary for purely 
medical and scieutific ueeds of the population. Here and 
there in every province there are areas where eonsumption of 
opium is very high. Those zones are beiug- carefully 
investigated by the Local Govenmients concerned to deterniine 
the causes which have led to- iucreased eonsumption of opium 
with a view to their eradicatiou. The habit is not spreading, 
and in faet diiring' the last twenty years it has shown a remark- 
able decrease all over the country. This is shown by the 
following figui-es giving the quantity of excise opium issued 
for eonsumption in British India iucluding" Burrna : — 

1911-12 ... ... ... ... 1,031,227 Ibs. 

1319-20 ... ... ... ... 885,721 „ 

1925-26 ... ... ... ... 600,784 „ 

The decrease has beeu more marked lately and the work 
of the author shows that the faetors which have been instru- 
mental in reducing eonsumption are decrease in its produetiou 

14 
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and inerease in its price For furtlier information on the 
subject of opium liabit and its effects the reader is referred 
to the 01-iginal papers writteu by the author and liis co-workers. 

Effcclt <?/ Opium on Blood-siigai and Albiuniinnia : — The 
effcets of opium on blood-sugar of diabetics and nomdiabetics 
Iiave beeu worked out by Chopia and Bose (1931) in view of 
the popular hclief that this drug has got beneficial effects in 
glycosuria. It has beun shown that small and moderately large 
doses of opium liave little or no effect on the blood-sugar. 
Another popular belief among the medical profession is that 
patients suffering from kidtiey diseases stan d opium badly. 
The same \a orkers have shown that opium in doses ranging 
from 1 to 9 grains daily in patients sufferiug from albuminuria 
has no deleterions effect on the quautity of albumin cxcreted ; 
in fact in many cases there is a n appreciable decrease. 

Psychohffical Effects o f Opium Addiction: — Chopra and 
Bose (1931) have carefully studied the psychological aspects of 
opium addiction on a scries of patients in the liospital. These 
workcrs have shown that in the withdrawal or abstinence 
symptoms, there is a predominant psychic element whieh can be 
overcome if the circumstauces demand it. This is amply shown 
by experience with convicts in jails, and in men under war 
conditions, who have to give up opium suddenly and yet suffer 
n o marked disconifort or withdrawal symptoms. During the 
treatment of addicts to rid them of the opium habit, opium can 
be largely or totaily replaced by substauces like gentian or nux 
vomica preparations in pill form without trouble. The serius of 
cases studied by these workers show that if the patient is not 
aware that he is talang opium, the drug cati be effectively giveu 
for weeks and months for its therapcutic effects and can be 
stopped at any moment without producing abstiueuce symptoms. 
Physicians, thereforc, need not hesitate to use opiates in special 
cases where these are indicated, provided the ideutity of the 
drug is concealed from the patient. The author regularly uses 
opiates in this manner in the treatment of asthma, amcebiasis or 
any other conditions which are likely to be benefited without 
producing a habit. Opium given in this mamier, can also be 
effectively used to detect maliugeriug. 
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Narcotine: — Narcotine is one of the alkalokls occurrmg iii 
opium vvhicli, so far as its cptantity is eoiicmied , comes uest tu 
morpliine in invportance. lu maiiy varieties of opium it is 
quite lialf as abuudant. Although it was isulated about the 
same time as morpliine, it 'does not appear to have rcceived 
nmch atteution at the lumds of the early workers posbibly 
because of its less powerful action. It was cousklered by its 
discoverer Derosne to be the active priuciple of opium and titis 
faet accounts for its name narcotine, Later it was snggested 
that anarcoline would be a more fitting aame because it lackecl 
tiarcotic effects. It would appear that the olcler writers had 
appreciatecl the absence of any marked narcotic properties in 
this alkaloid as, except for occasional refereuce to its use in the 
treatmeut of migraine as an analgesic, it has not figured any- 
wliere in therapeutics for its action ou the central uervous 
systcm. The only other use made of it in mediciue was in 
the treatmeut of malaria. 

Chcmistry and Physical Properties .-—Narcotine, C ,,H ? N, 
exists in the plaut in a free state. It has bcen fouud to occur iu the 
dried poppy capsules in fairly large cpiantities. Au aualysis of 
imlanced poppy heads carried out at the Calcutla School of Tropical 
Mcdicine and Hyjjieue showed that it constitnted atiout 8f> per cent. of 
the total alkaloidal yield. It usually occurs to the extent of 5 to 6 per 
cent. iu Asia Minor opium, l>ut in Indian and Peisian opium it is preseut 
to the extent of 10 to 12 per cent. A perusal of the followiag table 
will sliow that in Patna or Behar opium the narcotine content ia uearly 
double that of the morpliine content; in Mahva opium narcotine is 
slightly larger in quantity than morpliine ; in Smyriia opium narcotine 
occurs in much smaller cpiantities, less than 1 of the morphiiie content. 
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Narcotine is present in opium iu a free state though some anthorities 
think it occurs iu the form of a meconate. It can be readily separated 
from the other alkaloids. 
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When opium is extracted with water, morphine goes iuto 
solution, but the greater pari of narcotine rcmaiiis uudissolved. Uy 
exhaustmg the reaidue witli dilute hydrochloric acid the alkaloid is 
removcd as a hydrochloride ; from thc solution of this rta.lt thc basi; inay 
bc precipitated by sodium bicarbonale aud crystalliscd Irum alcohol. 
Narcotine may also be extracted from opium by boiling it with ether. 

Narcotine occurs as odourlebs, tasteless, shuiiug prismutic crystals, 
liaving a melting point 176°C. The basi: is very slightly soluble in 
water, 1 in 25,000 at 15°C and 1 in 7,000 at 100" C. It is soluble iu alcohol, 
etlier aud ia benzene ; very soluble in chlorof orni ; slightly soluble iu 
amyl alcohol or light petroleum. 

Pliarmacological Action : — Narcotine is an important subsidiary 
alkaloid of opium inasmueh as it constitutes on an average 5 to 6 per 
cent. of opium. It oecurs iu large cpiantities as a bye-product in 
the mauufacture of morphine and codehie and so iar little or lio use 
has been made of i t iu medieine. The alkaloid is reudily absorbed 
froin the site of injection; it does not produce mueh local irritatiou or 
necrosis of the tissues. Narcotine definitely inhibits the peristaltie 
movemeiits of thc gut. It relaxes the toue of the tiivoluutaty musele 
tissue all over the body, a. g,, of uterus, bladder, gali bladder, ete., by 
its direct action on the musele fibres. 

Given intraveuously in auimals, uarcotine produces a fail of 
systemic blood pressure followcd by a slight risc. The fail is due to 
dilatation of the blood vessels, especially those of the splanchnic aren, 
bjr its direct action on the museulature of the vessel wali. The subse- 
quent rise is probably due to refles stimulation of the vasomotor centre 
to counteraet the fail in systemic pressure. The stimulatiou of the 
auricle and ventricle seen in myocardiograpli experimenis cauuot be 
wholly explaiued by vasomotor stimulatiou, and there is evideuce to 
show that the sympathetic ganglion cells of the cardiac plesuses may 
be excited. The depressiou of the heart seen in perfusiou experimcnts 
is more than compensated by these two faetors. Narcotine, uulike 
morphine, <stimulates the respiratory centre in the medulla. The plain 
musele of the bronehioles is relaxed. The clrug, iu the auimals at auy 
rate, has a stronger action on thc cord thau on the braiu. The marked 
depressant effects of narcotine on the central liervous system found by 
some of the early workers can be accounted for by thc prescnce of 
other alkaloids of opium as impurities, due to imperfect lechniquc. 
Narcotine has been shown to have a depressant action oli the algesic 
areas in the brain and, therefore, lessens such symptoms.as headache, 
pain in the limbs, discomfort, ete, atteudant oii febrile conditions. It 
undoubtedby enhauces the action of morphiue and codeine so that 
mucli sraaller quantities of these alkaloids wonld be effcctive if given 
in combinatioii with narcotine. The voluutary irrascles are not alfected. 
The secrelious do not appear to be greatly infroencecl by narcotine fa 
therapeutic doses. In toxic doses there is a marked stimulation of 
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salivary siecretiou, but urine, t,\veat, etc., are liardly touehed. Narcotiiie 
is not a very loxic alkaloid ; its minimum lethal dose is 2 mg. per 
pimime body weight in frogs and 1.5 lo 2.0 gm. per kilo body weight 
in cats. Large doses such as 1 or 2 gm. can be given ili mau without 
producing any marked loxic effects. 

Thcrapcutic Uscs : — lu the report of the Opium Coimnissiort of 189S, 
it was slated tliat tho liabit of takhig opium prcvails in exccss among 
the populatiou of low-lying, damp and malarious districts of India, and 
it was implied that this drug has an auti-malarial action. Dr. Roberts 
in his uole said Ihat the belief in the usefuluess of opium in the com- 
plaiiits of damp and malarious dislricts was very widely spread. Accord- 
iug to him llie consuniption of opium in the marshy distriets of 3Jngland 
was very large iu the days wheii lands were undrained and malaria 
was prevaleiit, The evidence laid before the Opium Comfflission shovved 
thal in some districts of ludia the local cousumplion of opium bore a 
close relationship lo the grealer or lcss prevalence of malaria iu these 
localities. In delermiiiiug the question from a scientific point of view 
as to what cxtcnt opium has the power to cure and preveut geuuine 
malarial lever, Dr. Roberts poiutcd out that the two important and 
abmidaut alkaloids occurring in opium are morphine and narcotine or 
auarcotine. Morphitlc represents the anodyne aud liypnotic properties 
of the drug and uareotine is a bitter cryslallme alkaloid resembling 
quinine and like that substance possesaes tonic and auti-periodic 
properties. 

Opium in Malaria : — So far as the action of opium in 
malaria is concerned, it has been shown by the author (1928) 
that this drug is not niuch uscd at the preseut time, as a house- 
hold reniedy for its supposed prophylactic or curative effects. 
In some of the low-lying districts of the Punjab along the 
course of such rivers as the Jhelum, the Chenal> and the Indus, 
the climate is very damp and a viruleut type of malaria prevails. 
The spleen iudex iu these are as is also very high but the con- 
sumption of opium is very .small iudeed, while iu some of the 
comparatively dry aud healthier areas the consuniption is 
euormous. Careful iuquiries in these areas do not show the 
<existenee of any belief amoug the rami or urban populatiou 
in the auti-malarial properties of opium in combating an attaek 
or in preventing recurrences. There is uo doubt that the main 
faetor responsible for the extent to "which the drug was used 
was the availability of opium iu a particular locality. When 
■opium was grown in these very areas, its consuniption was timch 
greater thau it is at the preseut time. 
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Opium on account of its sedative effects undoubtedly 
ameliorates the symptoms produced by malaria, but it bas no 
curative action whatsoever iu this disease. Our everyday 
experience among opium addicts in the central districts of the 
Puujab convinced us that they suffered just as much from 
malaria as thosq who were not addicted to the drug, during the 
seasous when this disease was prevalent. Opium has neither 
a prophylactic nor a curative action in the disease. 

Naicotinc in Malaria- — As regards the suggestiou made by Dr. 
Roberts that naicotiiie may possibly be the alkaloid wliich has 
anti-malai'ial properties, this belief appears to havo been based oli two 
Communications. The first one was from Dr. Palmer (1857-59) who at 
Ghazipur treotcd 546 cases of malaria with narcotine, iu doses raiigiug 
from 1 to 3 grains. Of these 541 are said to have beeu cured and 5 died. 
In additiou to these he tried the alkaloid in a large nuuiber of other 
cases. He summed up Iris esperiences by saying that in 70 per cent, of 
cases the fever was permaiiently arrested at the second paroxysm after 
narcotine was admintstercd, in 20 per cent. the airest was equally sure, 
but was not quite so quick and in 10 per cent. the uiedicinc di d not 
appear to have any curative results. Dr. Palmer furtlier remarked that 
there are cases where narcotine is decidedly more efficacious Ilmu 
(nuirhie, nainely, where there is an intolerance of quinine and where 
(juiniue has been given without any effect for a loug time. The second 
communication is a report by Dr. Gordon whicli was published in the 
seventh volume of the Indian Annals of Madical Science. This worker 
treated altogether 684 cases of malaria with narcotine and gave details 
of 194 cases. Accoidiug to hini 187 were rapidly cured and 01113' in 
7 cases the alkaloid failed to produce any effect. Moreover, he asserted 
that narcotine cured some cases in whoin quinine had failed. The dose 
employed by this author ranged from 1} to 3 grains and he expressed 
the view tliat narcotine is not of equal value to quinine but has a claim 
to the uext place iu tha ranks of anti-periodies. After this work narco- 
tine coutinued to be in large deuiand aud was regularly supplied from 
the Government faetories nntil 15 or 20 years ago when eminine became 
cheaper and more almudant. It is worthy of uote here that 1 to 3 grains- 
of narcotine, whicli according to Drs. Palmer and Gordou cut short the 
paroxysms of nialarial fever and completely arrested tlie disease, would 
be contaiued in 16 to 48 grains of Benar opium which contains 6.36 per 
cent. of narcotine. This will incari that only large consumers of opium 
would be protected against nialarial fever if any protective action existed, 
Such large doses of opium are rarely taken nowadays. 

As the effect produced by narcotine iu nialarial fever 
still remained undecided the author tried the action of this 
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alkaloid in a series of cases witb a view to determining if it really 
produced any effect 011 the malarial parasites or oli the clinical 
symptoins occurring in the disease. The patients were all 
admitted into the Carmichael Hospital for Tropical Diseascs. 
Not ouly was the peripheral blood examiued daily, merely to 
detect the presence of malarial parasites, but daily couuts of the 
parasites were made iu order to see if their number was adversely 
affected by the drug. Cultures were also taken in most of these 
cases before and after the treatment had been given. In every 
case the parasites were viable and grew well cven after large 
doses of the alkaloid had been administered showing that 
narcotine had not iiijured theni in the slightest degree. The 
alkaloid narcotine even in such large doses as 10 to 15 graius 
daily has no efEect on the parasites of any forms of malaria 
circulating iu the peripheral blood. The temperature of the 
patient remains uuaffected and rigors and paroxysms contiuue, 
The author has tried narcotine in a number of patients 
suff ering from malaria, diabetes, pneumonia, ete, in doses 
varyiug from 5 to 20 grains daily. None of these patients 
showed any marked depression of the higher faculties as oecurs 
with niorphiue, nor were there any sigus of stimulation of the 
psychical areas of the brain. The algesic areas, however, 
appearcd to be somewhat depressed and sensibility of the patient 
to paiu and disconifort produced by disease was decidedly 
diminished. The patieuts lookcd more comfortable after the 
alkaloid was administered aucl felt better although the tempera- 
tnre was not appreciably affected. There was no very marked 
stimulation of the respiration and the heart, and no heighteuiug 
of the reflexes, so that in therapeutic doses in mau at any rate 
there were no outward signs of hyperexcitability of the medulla 
or the spinal cord. 

When taken by llie mouth iu doses of 0.4 gm. (6 grains) and 
0.6 gm. (10 grains) the alkaloid produces a uauseating feeling which 
increased cm moving the head. There was a distinet sensatiou of well- 
beiug for about bu lioui after the drug was takeu. No other aetion oli 
the central nervous sy&tem was observed. In auotlier individual 
8 grains were given after a hard day's work. The seiisation of fatigue 
greatly disappeared and tiris was followed hy a feeling of lassitude and 
inclination to lie down if not to sleep. No other effects were observed. 
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Economic Asficcts ; — A pcrusal of what has beeu said will 
show that narcotine occurs in large guantities in the Indian 
opium and that if it coiild be utilised in therapentics, it would 
be available at a very cheap price. Large quantitics of tiris 
alkaloid liave accumulated in the Opium Factory at Ghazipur 
since its use was abandoned in the treatment of malaria. As the 
alkaloid itself does not appear to have any potent therapeutic 
properties, attempts have beeu made to preparc derivatives froni 
it which might be physiologically more active. One of these 
products is Cotarninc hydrochloride (Stypticin). Cotaruine 
hydrochloride was placed on the market many ycai'S ago i , and it 
is said to be useful in all forms of uterine hgemorrliages and also 
for checking prof use menstruatiou ; 1 to 2 per ceut. may be used 
as a tampon. It is also used in the form of a 5 per cent. oint- 
ment in the treatment of erysipelas, eczema and shiugles. 
Tablets of cotarninc hydrochloride coutaining f grain are on the 
market and stypticin wool and gauze (30 per cent.) are also 
prepared. A preparatiou cotaruine phthalate uuder the trade 
name of 'styptol' is also on the market and is administered in 
5 grain doses in similar troubles. 2 : 4 dihydroxyphenyl cotar- 
nine hydrochloride has also beeu prepared aud is said to have 
a quiuine-like action. 

The alkaloids of opium are more or less narcotic and con- 
vulsant in their action, but as the latter group oecur in small 
quantities, their action is dominated by tiie former group. The 
exact differcnce between the action of morphine, opium and 
combinations of other alkaloids introduced in therapeuties uuder 
the names of 'pantopon', 'narcophiue', ete, have not becn 
worked out. It is, however, welhknown that narcotine which 
is not a very active alkaloid iucreases the toxicity of morphiue 
and codeine. Older investigators have shovra that a dose of 
opium acts more strongly on the frog than the corresponding 
quantity of morphine coutained in it. Small doses of morphine, 
in themselves inactive, produce wheu combined with small 
cjuantities of the subsidiary alkaloids, severe symptoms of 
poisoning (Gottlieb aud Eeckhout, 1908). 

Wiuternitz (1912) showed that hypnotic aud sedative effects 
were produced in mau by alkaloids of opium from which 
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morpliiue had been completely elimiuated. The oiily alkaloid 
barring morphine tliat has a sedative effect in. mau is codeine 
which when given by itself has a feeble action. lu combination 
with thc other alkaloids of opium, howcver, codeiue produces 
as strong an effect as morphine. The other alkaloids, there- 
fore, appear to potcntiate the action of codeine and of these 
narcotine has beeu shown to be the most important syuergist. 
Narcotine also has a well-maiked synergistic action when com- 
bined with morphine so far as its actiou on the central uervous 
system is concerned. Eevy (1916) found that 3 nigm. of au equal 
misture of morphine and narcotine exerted as great a narcotic 
action as 10 nigm. of morphine. The greatest inci-ease in activity 
is obtained when equal parts of narcotine and morphine are 
given together. The decrease iu perceptiou of pain in nian is 
also more marked wheu morpliine and narcotine are combined. 
The combiuation of one molecule of each with meconic acid has 
been recommeuded by Straub (1912) and uamed 'narcophine' 
for use as a general analgesie. Intercsting esperimeiils were 
condueted by Macht, Johnson and Bollinger (1916) and Macht, 
Herman and Eevy (1918) to show that the increase in the pain- 
depressing action is due to the subsidiary alkaloids especially 
narcotine. By measuring the strength of the indnced current 
which wonld just prodnce a pain sensation from a single seusa- 
tion point, they showed that 'pantopou' and 'uarcophine' 
increase the threshold value of the effective stimulus more than 
the corresponding amount of morphine. These observations 
have been coiifirmed and open a wide ficld for the use of 
narcotine. 

We have already referred to tlre depressing effect of 
narcotine on. the algesdc areas iu thc braiu, and from experience 
with this alkaloid we can fully corroborate the synergism which 
exists betweeu uarcotiu6 and morpliine, and narcotine and 
codeine. Narcotine also possesses au autagouistic actiou to the 
depressing effect produced by morphine ou the respiratory centre, 
It appears therefore that, although narcotiue by itself is not a 
therapeutically very active drug, it has got great possibilities 
of being a useful therapeutic ageut by combination with other 
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opium alkaloids iri suitable proportions which lrave yet to be 
worked out. 

Refcrcncas : — 

(1) Report of the Opium Commission, 1892-93; (2) Chopra., R. N., and 
Grewal, K. S., 1927, Ind. Jour. Mcd. Res., Vol. XV, July; (3) Chopra, 
R. N., 1928 Ind. Jour. Mcd. Rcs., Vol. XVI, Oclober; (4) Chopra, R. N., 
1930, Ind. 'Mcd. Gas., Vol. IyXV, July; (5) Chopra, R. N., Grewal, 
Chowhuu, and Chopra, 1930, Ind. Jour. Mcd. Res., Vol. XVII, April; 
(6) Chopra, R. N., and Knowles, R., 1930, Ind. Jour. Med. Rcs., Vol. 
XVIII, July; (7) Chopra, R. N., Mukherjee, B., and Dikshit, B. B., 1980, 
Ind. Jour. Med. Res., Vol. XVIII, July; (8) Chopra, R. N., and Bose' 
J. P., 1930, Ind. Jour. Med. Rcs., Vol. XVIII, July; (9) Chopra, R. N„ 
and Bose, J. P. 1931, Ind. Jour. Mcd. Ras., Vol. XVIII, Apnl; 
(10) Chopra, R. N., aud Bose, J. P., 1931, Ind. Mcd. Gas., Vol. IyXVI, 
June; (11) Chopra, R. N., Bose, J. P. and I)e, N., 1931, Ind. Mcd. Gas., 
Vol. IyXVI, November; (12) Chopra, R. N., and Bose, J. P., 1931, 
Ind. Med. Gas., Vol. I/XVI, Hecember. 



PEUCEDANUM GRAVROLENS (N.O. Umbelliferie) 

' The Dili 

Vern. — Satis. — Misreyd, Salapushpi ; Hind,— Sowa., Soya ; 

Beng. — Sulpha ; Kashmir — Soi ; Bomb. — Baluntshep ; 

Tam. — Saia kuppi ; Arab. — Shubit. 

The properties of dill oil, dill water and the other prepara- 
tions in which the fruit of tiris plant is administered, arc too 
well-known to require a detailed description. Apart fronr its 
medical use it rs iu a great deirraud as a condimeut, aird the 
oil derived from it rs largely used iir the nraimfacture of soap. 
P. graveolens rs indigeirous to Central and Southern Europe 
and the tropical and subttopical countries and it is also 
cultivated in various parts of the globe. In India, it is 
cultivated as a cold-weather crop and yields a fruit which is 
much more narrowly winged than the variety met with in 
Europe. It is, therefc-re, considered by some to belong to a 
distinct species Anethum soi^a, (Roxb.) or Peticedanum sowa, 
(Kurz.). The essential oils derived from Indian and foreign 
fruits also differ in composition. The Indian oil shows a 
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higher specific gravity, lower rotation and a constituent with a 
high boiling poiut. This vvill be evideut froin a study of the 
physical properties of the differeut oils giveti in table below. 
(Modified from Unmey's table). 

Boiling Poiut 





Sp. gr. 


Optical 
rotation 


Eelow 
200°C. 


Above 
230 °C. 


English Oil (I) 


... 0.9148 


+72.25° 


22 


2 


BuRlish Oil (II) 


... 0.9146 


+80.25° 


21 


2 


Gwmaii 


... 0.9002 


+70.25° 


53 


5 


Indian 


... 0.9486 


+47.5° 


24 


39 



The total yiekl of the oil from the East Indian fruit is 
practically the same as that obtained from other sources. Thus 
the English fruit yields about 4.0 per cent., Gennan 3.8 per 
cent. and the East Indian about 3.19 per cent. of oil. The 
chief conatituents are carvone, phellandrene and d-limonene. 
In contradistinctioii to other dill oils, the Indian oil is obtained 
in two different fractions — a fraction with a low specific gravity 
known as the 'light oil' and another with a high specific 
gravity known as the 'heavy oil'. An analysis of the Indian 
oil by Ciamician and Silber (1896) showed that this oil 
coutains, over and iibove the usual constituents, au apiol 
which is rather peculiar in its properties and has beeu termed 
'dill apiol'. Genuine dill oil coutains no constituent boiling 
at so high a temperature as 285° and no portiou of the distillate 
sinks in water. On account of these differcnces, the oil 
obtained from the dill fruit growing in India has not been 
accepted cfficially. Recently, some experiments were couducted 
with samples of Baroda oil from which the dill apiol has 
been removed by distillation. This oil (without dill apiol) is 
said to correspond very closely to the official standards and 
tnight probably be used as a substitute, Purthcr experimentg 
are hovvever necessary to confirni the truth of these observaticms. 

Refcrences : — 

(1) Finneraore, 1926, The Esscntial Oils; (2) Rao, Sudborough aud 
Watson, 1925, Journal of Ind. Inst. of Science, Vol, 8A., p. 183; 
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(3) Phmmaccutlcal Jownal, 1898, Vol. 7, p. 176; (4) Ciamician and Silber, 
1896, Bor., Vol. 29, p. 1799. 

PICRASMA 0UASSIOIDES (N.O. Simambete) 

Vern. — Hind. — Bhaiangi ; Eetig. — Bhurungi ; 
Punj . — Khash bar. 

This is a small tree or a large busli generally found in the 
subtfopical Himalayab and Kashmir. The bark and the 
leaves are nsed in the Punjab as a febrifuge and as an insecti- 
cide. The general stiucture of the wood as well as the taste 
of Picrasmci quassioides closely resemble that of Picrana or 
Picrasma, exceha of the Biitish Pharinacopceia aud it has been 
reconnnended as a substitute for it. Recent researches carried 
out at the Calcutta School of Tropical Medicine show that 
PicTasma quassioidcs contains a bittu - principle qucfssiin which 
is almost identical with the fticiasmin of the official Pictasma 
excelsa. Aii allied species, P. nepalensis, was also esamined^ 
but was fouud to be iuactivc. 

So far no Standard cliemical melhods for the isolatioii of the 
active principles of this drug have been worked out. Quassiin, a 
crystallisable bitter substance obtainable from the drug, is supposed 
to be the active principle but there are other bitters associated with 
it. As there is no accurate tnethod of estimation of quassiin, it is 
difficult to assess the valtie of the Indian drng iu teriris of the drug 
in use in the B.P. Following the method suggested for the isolation 
of the active principles of P. excelsa in the Biitish Pharmacopceia, 
the results obtained were as follows : — 

P. quassioides P. cxcelsa 

Aqueous estract S. 36 per cent. S 04 per cent, 

Alcohohc extract ... 5.78 „ ,, 3 25 ,, ,, 

Bitter principles . 31 „ ,, 0.48 ,, „ 

The bitter principle was obtained by repeated trcatracnt of the 
alcoholic extract with hot wafer, neutralising, concentrating the 
solutiou and finally precipitating -with tannic acid. The precipitate 
thus produced was decomposed with freshly precipitated lead liydroxide, 
evaporated to diyness aud extracted with absolute alcohol. The alco- 
holic solution was evaporated on a water bath and the residue then 
weighed. Wliite needle-shaped crystals wete obtained mixed with 
other estractives and the residue was extremely bitter. 
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The quantity of crystals which appeared in the case of 
P. cxcelsa was soiuewhal in excess of thobe derived from 
P. guassioides. Besides tliese, the latter contains a bitter 
alkaloid lo the extent of abotit 0.05 per cent. and another 
fluoresciug bitter snbstauce soluble in. chloroform amovmting to 
0.15 per cenl. Tliese act as adjnvants to quassiin and enhance 
tha action of the drug. 

Quassia is a popular bitter and is largely used in. the 
Western medicine. In the indigenous medicine, like many other 
bitter drugs, it is nsed as a febrifuge and as an autinialarial 
remedy. Though the ofHcial source, Picrasma excelsa, is not 
available in India, Picrasma quassioides is obtaiaabh ia large 
quantities. Apart from its natural habitat in the Himalayas, 
it has quite recently been fonnd by the Botanical Survey 
Department to be growing profusely at Mao, on the border 
line of the Manipur and Naga Hills (Assam) at an altitnde of 
6,000 ft. The hills are accessible and transport facilities for 
the crude drug are said to be quite good. In view of this 
new sonrce of the drug and judging from the resnlts of 
analyses so far conducted, Picrasma quassioides should be 
' able to completely replace the official drug. Indian qnassia 
unfortunately has not yet become a marketable commodity 
owing to there being little or no demand ; it wiU be worth 
while for the Indian manufacturers to try it. 

References : — 

(1) Chopra, Ghosh and Rsitnagiriswaran, 1929, Tnd. Jour, Med, 
Res., Vol. XVI, p. -770; (2) Uiltish Pkamiacmtical Codc», 1923. 

PIMPINELLA ANISUM (N.O. Urabeilifer*) 

The Anise 

Vkrn. — Sans. — Shelpushpa ; Hind. — Saurif, Saonf ; Beng. — 
Muhihi ; Miihdjird ; Bomb. — Sonf. Taan. — Shomba. 

Pimpinella aniswn is an annual herb found originally iu 
Egypt and the kevant but is now cultivated on the Continent of 
Europe, chiefly in Russia and also in Spaiu, Hollaiid, Bulgaria, 
France, Turkey, Cyprtis and many other places. In Russia, 
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a great deal of attentioti is paid to its cultivation and it is 
understood that the cultivation is gradually extending from 
the district of Valuiki to several otlier districts. The fruits 
as well as the esseiitial oil distilled from theni form a good 
source of revenuc to the Russian producers. Tu Cyprus also, 
a good deal of anise is produced. In India, anise is founcl in 
various parts of the United Provinces and the Puujab and to a 
smaller extent in Orissa. It is not a true native of the Indian 
soil but is supposed to have beeu iutroduced by the Moham- 
medan invaders from Persia. It is, however, completely 
naturalised in India at prescnt. The fruits yield on distilla- 
tion a volatile oil (oleum anisi), which is used both in tlie 
indigenous and the Western medicine to prcvcnt flatulence aud 
intestinal colic. In the Tibbi or Mohammedan medicine, Anise 
water or 'Arak badian' is largcly used. It is also much 
appreciated for its aroma in toilet soaps and deutifrices aud 
consequently has a great commercial value. India' s quota in 
the anise trade is very meagre but the reasous for this are not 
elear. The anise herbs cultivated in India yiefd the same 
constituents on distillation as the other varieties and are in no 
way inferior. Most of the oil of coimnerce, however, is derived ' 
nowadays from Illicium verum (the siar anise), N. O. Magno- 
liacecB which is indigenous to Southern China and Tongking 
aud is also exteusively cultivated in those parts. This is a 
much more hardy crop, grows more plentifully thau the true 
anise and is available at a much cheaper price than the true 
anise. The two oils are practically identieal except that the 
true anise oil has a more delicate odour aud flavour than the 
star aniseed oil. The charaeters are given below. The content 
of anetliole which is supposed to be the chief constituent is 
practically the same. 

True Anise Oil Star Anise Oil 

(Pimplnclla anisnni) (Illicium verum) 

Sp. gr. at 20°C ... 0.975 to 0.990 0.980 to 0.990 

Optical rotation ... to —2° to -2" 

Refractive indes .,, 1.552 to 1.558 1.5530 to 1.5565 

Cangealiug poiut ... +15° to +19° +15" to +17° 

Melting poiut 16° to 19° 16.5° to 19' 
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Both tliese oils "have beeu made official and, therefore, 
may be used frcely iu medicine. lu cotnmercc also, star 
anise has been used for some years, as the bole raw material 
for the manufacture of anethole or anise camphor. These 
facts have greatly discouraged even the Russian producers of 
true anise and the cultivation is said to be rapidly dccliniug. 
It does not secm likely that India would gain nivich by 
cultivating this plaiit on a large scale. Star anise of the 
riarticular species whicli yield the oil of commcrce is not 
available in India. A varicty known as Illicium griffitliii is 
fovmd but this is useless from the point of vievv of oil 
procluction. 

Rcft'rcnccs : — 

(1) Pimiemoi-e, 1926, The Esscntial Oils; (2) Schinimel & Co., 
1928, The Ropait; (3) I'arry, 1924, The ChemisUy o/ Essential Oils and 
Artlficial rerfumes. 



PINUS LONGIFOUA (N.O. Conifet») 

Chir Pine 

VERN. — Sans. — Sarala ; Hiud.' — Saral, Chir, Chil. 

Turpeutiue is obtained by steam distillatiou of the oleo- 
resin which exudes wlien the sapwood of various coniferous 
trees is injured; the flow of sap is prdduced as a protection to 
injured parts. The uame is sometimes applied, iu a broaeler 
sense, to includc oil obtained by dry distillatiou or in other 
ways from pine saw-dust or pine wood. This oleo-resiu yields 
about 20 per cent. of oil of turpentine and about 80 per cent. 
of residue which is very largely used under the uame of 
'colophony' or resin. 

The rectified oil, oleum terebiiithiuse reetificatum, is used 
very commonly in mediciue bui the demaud for it is not very 
large. In the Eeld of industry, however, 4 turpeutiue is used 
to an enormous extent. It is largery used in the perfume 
industry and in the manufacture of artificial camphor. The 
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largest amount is cousumed in the liianufacture of paints and 
vanrishes. A considcrable quaiitity of the resin is also used for 
the adulteration of sliellac, in the preparation of varnishes, in 
the manufacture of paper, in soap factories, etc. 

The conifers are widely distributed iu all parts of the 
world, those growiug iu the temperate and tropical rcgions yield 
the besi resin, while those of colder climates give a smaller 
yield and have a shorlcr producing seasou. The United 
States of America possesses vast forests of pine on the 
coasts of the Atlantic and the Gnlf of Mexico, auiounting to 
about 10 million acres. Huge crtiantities of turpentine are 
produced there and it has beeu estiruated that uearly 67 per 
cent, of the world productiou i s derived f r om there. The pine 
forests are very systeniatically worked in that country and all 
methods of wasteful exploitation are forbiddcu by the State 
laws in order to prevent exhaustion of the supplies. Pinus 
palustris (the long-leaf pine) is the cliief variety of tree tappecl 
for the oleo-resin but P. hoicrophylla (slash pine), P. cchinata 
(short-leaf pine), P. iada, (the Loblolly pine), P. scrotiva, 
etc, are also utilised whencver possible. That euormous 
cptautities of turpentine oil are produced will be seen from the 
fact that in 1925-26, 480,000 barrels of 50 gallous eacli aud 
1,599,000 barrels of 5,000 lbs. each of resin were released 
from the factories. Frauce occupies the next positiou iu the 
world trade on turpentine proclncts aud connnauds nearly 22 
per ceut. of the world productiou. It is interesting to note 
that this huge industry has beeu developed only within the last 
ceutury. The centre of the industry is at Bordeaux and it 
occupies a triangular region called the 'Eaudes' whose base 
extends for 40 nriles along the coast adjoiniug the Atlantic 
Ocean. 'Laudes' was formerly a waste, sandy desert 
submerged in winter and dried up in siunmer, entircly worth- 
less and unfertile. Cultivation of pine was started at the 
beginuing of the liiueteeuth century and the soil was reclaimed 
and gradually improved betweeu 1803-1864 by the erection of 
artificial dams, proper clraiuage and cultivation of sand-biud- 
ing grass. To-day, France has iu the %audes' more thau a 
millioU hectares of pine' forests chiefly consisting of Pinus 
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mariiima, and P. syhestiis, producing turpentine oil and colo- 
phony in enornioiis amounts. There are nearly 180 turpentine 
factories scattered throughout the 'turpentine district' and in 
1926 turpentine oil valned at 7,681,000 francs was exported. 
Spain, Portugal and Greece also possess flourishing industries 
in turpentine oil and its products, 

India is very rich in her pine resources. Five species of 
pine are found in India o£ which 3 may be regarded as im- 
portant from thc point of view of turpentine production. These 
are P. longijolia, P. excelsa and P. khasya. P. excelsa (the 
Kail or blue pine) occurs in the temperate Himalayas and 
occupies ahout 60,000 acres in the United Provinces and in the 
Puujab. The trees are somewhat inaccessible and it is doubt- 
ful if commercial distillation will be possible as the yield of 
oleo-resin is rather low and cheaper transport facilities are 
not available at present. P. khasya (the Dingsa or Khasia 
pine) occurs in the Khasia Hills, the Dushai Hills, the 
Chittagoug hill tracts, in the Slian Hills and in hills of 
Martaban in Burma. Indian turpentine available in the market 
is produced chiefly from Pinus longifolia, Roxb., (the 'Chir' 
pine), one of the most important trees of India. Extensive 
pine forests are distributed on the slopes of the Himalayas at 
elevations of 2,000 to 6,000 fcet in the mouutainous regions 
from Afghanistan through Kashmir, the Punjab and the 
United Provinces to Bhutan, Assam and Upper and Iyowef 
Burma, amounting to over two milliou acres. These are distri- 
buted roughly as follows : — United Provinces — 1,000,000 acres, 
the Punjab— 270,000 acres, Kashmir— 692,000 acres and North- 
Western PYoutier Provinces — 23,000 acres. 

Economic Aspects : — The economic possibilities offered by 
these pine forests nced no emphasis. Attention was direeted 
towards the working of the 'Chir' pine for resin nearly 40 
years ago. Thc original experiment was condueted uuder the 
auspices of the Forest Department and as soon as it was pto-ve'd. 
that the turpentine and resin from the Kumaon forests were 
readily saleable, systematic operations began in the Nainitai 
Forest Division with 10,000 trees and a distillery was 1 ereeted 
at Bhowali on a site 5,500 ft. above the sea level with excel^ 
15 
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lent facilities for water supply. Later, a factory was opened at 
Jallo and since 1914 turpentine aud resin have beeu produced 
here 011 a large scale. In 1925 the quautities sold amounted to 
about 147,000 gallons of turpentine oil aud 45,000 maunds of 
colophony. A new distillery fitted. with modern equipment 
was started at Chitterbuckgauj near Bareilly iu 1920 and is 
also turning otit the piue products on a large scale. Tapping 
for the oleo-resin is now carried on in West Almora, East 
Almora and Nainital iu the United Proviuces and in certaiu 
placcs in the Punjab, but the vast natural resources have not 
yet been thoroughly and satisfactorily exploited. Ali the pine 
forest reserves caunot be prohtably worked for productiou on 
account of the distauce of these forests from the railway and 
the consequent increase in the cost of transpor!:. In spite of 
this disadvantage the production of Indian turpentiue is 
rapidly increasing, In 1913-14 turpentine valued at ^28,319 
and resin 1 valued at £33,150 were imported iuto India. In 
1917-18 according to reports of the Ovcrseas Tracle Depart- 
ment, 276,000 gallons of turpentine were used in India, of 
which 140,772 gallons were imported and 136,052 were 
actually manufaetured in the country. It was also> estimated 
that iu ten years from that date the output of Indian 
turpentine will be increased to something like 300,000 maunds 
of resin and 800,000 gallons of turpentine. The expecta- 
tion with regard to the increased yield of turpentine has been 
fulfilled. India has now practically become self-supporting 
and is even contemplating export of the products to other 
markets. There are, however, difficulties to be faced. 
American and Prench turpentines are mostly composed of 
'terpenes', chiefly the 'pinenes', but the Indian turpentine 
consists mainly of two other hydroearbous 'carene' and 'longi- 
folene'. The Indian turpentine, on account of the absence of 
pinene, cannot be employed in the camphor industry. It also 
undergoes easy oxidation and leavcs a high percentage of 
resin on evaporation and hence is considered to be inferior to 
the other products. But Indian turpentine can be used in 
many industries iu place of the American or the French 
though the composition varies to a certaiu extent. 
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PIPEH CUBEBA. (N.O. Piperacete) 

Cubebs 

Vern. — Saus. — Sugandhamwricha ; Hiud., Beng. & Bomb. — 

Kabab-chini ; Tam. — Val-milaku ; Tel. — Chalavamiriyal-u, ; 

Pers. & Arab. — Kibabeh. 

This is a climbmg, woody bush indigeuous to Java, Sumatra 
and the Malay Archipelago and is cultivated to a small extent in 
India. The fruit commonly known as cubebs has been exteu- 
sively used as a condimeut, particulaiiy iu the tropics. Old 
Arabian and Persiau physicians are said to have used the fruit 
in genito-ttrinary diseases. Its use in the Western mediciue 
can be traced to the middle ages. The English name is 
probably derived from the Arabic 'Kibabeh'. The fruit owes 
its activity to the presence of an essential oil which occurs to 
the extent of 10 to 15 per cent. This oil has a pleasant 
characteristic odour and a greenish to greenish-blue colour and 
is used, thotigh to a small extent, in genito-urinary diseases 
like cystitis, gouorrhoea aud glcet. 

The ehemistry of the oil of cubeb has not been very thoroughly 
woiked out but the foUowing constauis ate kiiowu : — Specific gtavity 
0.910 to 0.930; optical rotation -25° to —40°; refractive index 1.486 
"to 1.500. "The solubility in alcohol also vaiies but most samples 
recjuire as niuch as 10 volumes of 90 per cent. alcohol. 

Though not iudigenous to the Indian soil, Piper ciibeba has been 
grown in the Mysore State. Kao, Sudborough and Watson (1925) 
liave studied the oil distilled from cubebs experimentally grown there. 
They were able to obtain 11.85 per ccut, of the oil with the following 
constants :— Specific gravity 0.9167, optical rotation -29.9°; refractive 
index 1.4894; saponification valtie 0.5 and saponification vahie after 
acetylation 24.1. 
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Indian Cubeb oil 
(Fraetionated at 685 mm. pressure) 


B. P. Cubeb oil 




Temperature in degrees 
centigrade 


Per 

cent. 


Temperature in degrees 
eentigrade 


Per 
cent. 


Between 14,0 to 170 


5 


Below 200 . . 


5 


„ 170 to 225 


20 


Between 200 to 230 


11 


225 to 245 


15 


230 to 210 


3 


„ 245 to 265 


45 


„ 210 to 250 


15 


„ 265 to 280 


10 


„ 250 to 255 


31 


Residue and loss 


5 


„ 255 to 257 


25 



It will appear from a stttdy of the table that in the case 
of genuiue oil 56 per cent. distils over between the teinperatures 
250° to 280°j whereas in the case of the Indian oil 55 per 
cent. distils over within practically the same range of 
temperature. The difference, therefore, between the two 
specimens is negligible and it appears to be probable that the 
Indian oil is in no way inferior in medicinal properties to the 
oil of commerce. If cubebs are grown more abnndantly, 
there is a reasonable possibility of the prodttction of this oil 
for medicinal and othet purposes. 

References ; — 

(1) Fimiemore, 1926, The Esscntlal Oils; (2) Rao, Sudborotigli aud 
Watsou, 1925, Jour. Ind. Inst. Sci., Vol. 8A, p. 139; (3) Umney and 
Potter, 1912, Ve.rjwne.ry and Essential Oli Records, Vol, 3, p. 64. 



PODOPHYLLUM EMODI (N.O. Berberideas) 

Indian Pod.ophylh.tm 

Vbrn. — Hind. — Papra, Papri, Bhavcm-bakra, Bakra-chimyaka ; 

Punj . — Ban-hakri, GuA-kahru. 

Podophyllum emodi is a small herbaceous plant met with 
in the higher shady temperate forests of the Hhnalayas 
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from Sikkim to Kashmir at a height of 7,000 feet above the 
sea level. Iri Kashmir, it oecurs at an altitude of 6,000 feet 
and chieily abounds on the nortliern slopes of the mountains 
where the sun does not shine so strongly. It is also pleutiful 
on the northern forest-clad slopes of the Shalai Hills, east of 
Simla. In the higher rauges of Kaugra, Kulu and Chamba 
there are many rich forests whose glades are ahnost exclusively 
■covered with this lierb and large quautities are collected for 
sale. The plant attracted the atlention of the ancient Hindu 
physicians and in the indigenous medicine the names 'papra' 
or 'nif basli* and 'bhavan-bakra* giveu to it show that its bile- 
•expelling properties were lully knowu to them. 

Podophyllum resin is used in medicine as a drastic 
purgative and as a cholagogue. The resin is derived from. the 
rhizomes of Podophyllum peltatum (May apple or mandrake, 
N. O. BerbcridecB) which is official both in the British and 
the United States Pharmacopoeias. It grows plentifully 
in America. About 35 years ago, American podophyllum 
rliizome and the resin 'podophyllin', had a very wide sale in 
Bngland and on the Continent. The resin was also imported 
into India during that period as the composition and properties 
•of the Indian variety, Podaphyllum. emodi, were not fully 
recognised. Watt, many years ago, carricd out investigations 
regarding its clainis as a substitute for the official drug and 
foutid that Indian podophyllum contained about 3 times the 
resin present in the American podophyllum met with in 
commerce. Dymock and Hooper (11889) found 10 per cent. of the 
resin and Umney (1892) 12 per cent. in tlie Indian podophyllum, 
while esthnations of resin in four specimeus of the rhizome of 
Podophyllum peltatum by Henry and Dunstau (1898) gave res- 
pectively 4.17, 5.2, 5.4 and 5.2 per cent. From these figures 
the greater value of the Indian plant as a source of 
resin may be easily appreciated. The Indian plant seems" to 
possess a further advantage over the American drug of 
commerce in that it coutains a liigher percentage of 'podophyllo- 
toxin* on which the purgative aetion of the resin partly 
depeuds. This will be seen from the table given below in 
which the percentage of resin as well as the percentage of 
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podophyllo-toxin frora botli tlie Indian and American rhizotnes 
are giveu side by side. 





District or 


Quantily of 


Pereentage of 


Pereentage 


Variety 


place of 


rhizome 


podophyllo- 


of resin 




origin 


used 


toxin f ound 


found 


Podophyllurn 


Kulu (Punjab) 


11-92 gm. 


2'S 


9'5S 


emodi 










Do. 


Ba&hahr 
(I'unjab) 


32-46 „ 


3 - 5 


9 - 


Do. 


Chamba 
(Punjab) 


9-81 „ 


4 - 7 


11-12 


Do. 


Hazai'a 
(N.W.F.) 


11-6 „ 


2'9 




Podophyllurn 


U.S.A. 


11-35 „ 


0'77 


5-2 


■peltatum 










(U.S.A.) 










Do. 


Do. 


23-55 „ 


0-9 


4..-17 



A recent estiraation (1926) of the Indian rliizome condueted 
at tlie Calcutta School of Tropical Medicine gave 10.02 per cent. 
of the active principles whicli amply bears out the fmdings of 
the previous workers. Therapeutically, the resin from the 
Indian variety has also been found to be quite as active as, if 
not more than, the imported root. 

Economic Aspecis : — IJven witli all these advautages, P. 
emodi from the Indian sources caiiuot compete with tlie 
American variety and mast of the drug manufaetnrers in India 
are using tlie American produet in their faetories. The reason 
is not far to seek. The collection of the Podophyllurn rliizome 
growing so extensively in India was never carried out seienti- 
fically with the result that no Standard of uniformity o I the 
drug "was maintained. We understand that formerly there was 
a podophyllurn plantation in Hazara where the drug used to 
be cultivated but this has been abandoned siuce 1913. Podo- 
phyllurn collected in all seasons, localities, and elevations docs 
not contain the same amouut of resin nor does the resin yield 
the same amount of active principles, podophyllo-toxin and 
podophyllo-resin. Hap-hazard collection without any attention 



IPECACUANHA 231 

to these principles has damaged the reputalion of the drug 
to a great exteut, and as there is no systematic cultivation to 
eusure regular suppliea, the manufacturers find it difficult to 
rely on the crude drug obtaiued from the merchants and 
collectors. The Indian drug pushed itself into the niarket 
duriug the Great War when the foreign supplies were restricted 
or practically cut off, but the situation has changed again. 
Unless moie attention is paid to proper collection and drying 
of the i-hizomcs or the plant is systematically cultivated in 
suitable places, it appears unlikely thal the Indian drug will 
be utilised even in India where the American diug is offered 
at a veiy low price. Cultivation of podophyllum is not 
difficult. In uplaud localities with sufficieiit moisture, the 
growlh is very satisfactory, and within two years rhizomes 
are fit to be collected and sent to the niarket. 

Refacnces : — 

(1) Dutl, 1928, Commciclal Drugs of India; (2) Dunstati and 
Henry, 1898, /. C. S. Ttans., pafrc 209, (3) Cbopfa, R. N., and Ghosh, 
N. N., 1926, Ind. Jour. Mcd. Rcs., Vol. XIII, Jan. 



PSYCHOTRIA IPECA.CUA.NHA. (N.O. Rubiacere) 

Cepheelis Ipecacuanha 

Ipecacuauha is a well-kuown drug which is official in the 
pliarmacopoeias of uiany countries. It is the dried root of 
Psycholria. ipecacuanha which is a ualive of Brazil and is 
extensively exported from Rio de Jaueiro to different parts of 
the world. Two other varieties of Ipecacuanha uamely 'Minas 
ipecacuanha' (cultivated in "Minas Geraes in Brazil) and 'Johore 
ipecacuanha' (cultivated in Johore and $elangor in the Federated 
Malay States) are recognised by the British Phannacopceia. 
Auother variety, 'Carthagena ipecacuanha 1 derived from an un- 
identified species of Psychotria in Columbia is also met "with 
in commerce. The root of this variety is thieker, darker and 
its aunulations are less marked as compared to the official 
toot which is sleuder and tortuous varying in colour from 
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brick-red to dark-brown. The Ipecacuauha plant grows about 
30 cm. in height and, from the slender root aud prohtraled 
stem, roots are given off at intervals. Some of these growths 
develop au abnonnally thick bark aud this tliickened bark 
and thickened root constitute the drug of commerce. It is 
found in most parts of Brazil growing in a state of natme 
and is also cultivated in some of the proviuces of that country 
for purposes of export. The exported ipecacuauha is largely 
sold in the markets of India. 

Indian Snbstitutes of Ipecacnanha :— Ipecacuauha is not a native 
of India but from time to time a number of plauts have been repoited 
to possess similar properties and have been suggested as substilutes. 
Naregamia alata (Goanese ipecacuauha) N.O, Meliacecr, Vern. — Mar.— 
Tinpani, Pittvel, is a small glabrous, undershrub with trifoliate leaves 
found in Western and Southern India and has been said to possess 
properties akin to Ipecacuauha. It was tried' in Madras in acute 
dysentery and also as> an emetic and expectoraut with indefinite results. 
It contains an alkaloid called naregamine which is not related in 
any way to cmetine, Under the name of East Indian root, the 
rhizome of small monocotyledonous plant, Cryptocorync spiralis, N.O. 
Aroidecs, known in Tamil as NattH-a.ti-vadaymn, has been exported from 
Madras, but it contains neither emetine nor cephEeline. TylopHara 
asthmatica, N.O. Asclepiadece, Vern.—Hind. — JangU-plkwn, Beng,— 
Antamul, Tam. — Nay-palai, is auother plant which is still used as a 
substitute and some believe with satisfaetory results. It is a small 
twining plant, commpn in the forests throughout Eastern India, Bengal, 
Assam, Kachar, Chittagong, Deccan and Burma. It was first brought 
to the notice of the praetitioners of Western medicine by Roxburgh 
many years ago. O'Shaughuessy coufirmed Roxburgh's opiuion and 
said that the emetic properties of the roots are well established 
and that it affords an excellent substitute for ipecacuanlia. The pro- 
perties of this plant so convinced the early workers that it was admitted 
as official in the Bengal Pharmaeopceia of 1844. On the conipilation 
of Pharmaeopceia of India in 1868, the leaves were made official in 
preference to the root as they produced more uniform and certain 
"results. Asclepias cilrassavica is still another plant which was intro- 
duced iuto India from the West Indies and has become completely 
naturalised to India. It now grows wild in. many parts of South India 
and in Bengal. The root of this plant possesses emetic properties and 
heffl.ee the West Indian colonists gave to it the name of 'bastard or 
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•vvilil ipecacuanha'. Tlie aclivc principle, however, is a j>lucoside 
asclepine and not the alkaloid emethie. Bcsides tliese tliere are 
several other herbs in the indigenous system wliicli liavc beeu claimed 
as substittttes for Ipecacuanha, e. g. — Anadcndion paniciilatum, Calo- 
tropis gigantea, Gilltinia stipulacca, Euplwbia ipccacuanha, linu ha- 
avia decumhcns, Sarcostetnma glalna, etc. Though detailed chemical 
and pliarmacolonical studies of these drugs have not bcen raade, it 
has beeiv shown that none of them routain emetine or its allied 
alkaloids, but in mosi cases contain irritant substances wbich are 
res>ponsible for tlieir emetic properties. Some of these i-emedies have 
been actually tried in the treatuient of amcebic dys-entery but witliout 
success. 

Ipecacuanha ia a drug o£ very great importance to India 
in view of the wide prevalcnce of amcebic dysentery in this 
countiy. An analysis of a large number of stools examiued in 
.the Department of Protozoology, Calcutta School of Troptcal 
Medicine and Hygiene, showed a general incidence of 14 per 
•cent. and from this the large demand for this drug can be 
■easily estimated. As the drug is not grown in India, large 
guantities of the crude drug and also' the alkaloid emetine are 
imported every year. Good quality of ipecacuaiiha root can 
be grown iu India and sufficient quantities could be produced 
to meet the demand. The Government of India were not slow 
to appreciate the advautages likely to ensue by such au enter- 
prise and as early as 1916-17, ipecacuanha plautations were 
started in the Nilgris and at Mungpoo near Darjeeling. Later, 
plautations were also started in Burma. The plants seeded well 
and it appeared from the reports for the year 1920 that there was 
every chance of the cultivation proving a success if plants cottld 
be reared from the seeds sowu. The report for the year 1922 
showed that the ipecacuanha plants were doing very well, their 
numerical strength had considerably inercased and extensions 
to the existing nurseries were beiug contemplated. The pros- 
pect appears to be very hopeful but there are certain difficulties. 
Excessive daily fluetuations of temperature seem to affect the 
plantations badly and unless very elaborate arrangements are 
made to counteraet them there is chance of the whole stock 
degeueratiug. In spite of these difficulties, the stoeks of the 
Mungpoo and other plantations have so far done well and it is 
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understood that uearly 226,496 plauts are now grown ia 
Mungpoo alone. In the Burma cinchona plantations, nearly 
68,852 plants have thus far been reared. The quanlity of root 
produced is quite satisfactory as will be evident from the 
following table which gives the comparative figures of the 
total aTkaloids and emetine coutents of the diffeteiit roots on 
the market. 

Total alkaloids Emetine 

Brazilian root ... 2.7 per ccut. 1.35 per celil. 

Brazilian stem ... 1.80 ,, „ 1.18 ,, „ 

Columbian root ... 2.20 „ „ 0.89 „ „ 

Indian root ... 1.98 ,, „ 1.39 „ „ 

A perusal of the above table will show that the emetine 
conteut of the Indian root compares very favourably with the 
Brazilian root thougli the total alkaloids are not so high. The 
Columbian root is very rich in total alkaloids but the proportion 
of emetine is very small for commercial purposes. Emetine 
in a pure condition, obtained from the Indian ipecactianha, is 
now available on this market, but the quantity is insiguificant 
compared to the demand. 

Attempts have been niade to grow ipecacuanha in other 
parts of the world. In Java and Ceylon the cultivation did not 
prove a success but in the Straits Settlenieuts and the Federated 
Malay States the plant did very well especially in the rubber 
plantations, and ipecacuanha root of au unusually fine appear- 
ance and rich iu .alkoloids is now exported in considerable 
quantities. If more attentiou is paid to the growing of 
ipecacuanha in India and suitable tracts of country are found 
where the variations in temperature are small, India could not 
only supply her owu needs but could produce a large surplus 
for export. 
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RHEUM EMODI (N.O. Polygonacere) 

Indian Rhubarb 

Vern. — Hind. & Beng. — Revand-chini ; Rheuchini ; Bomb. — 

Ladaki-revanda-chini ; Puiaj. — Rewand-chinl ; Tam, — 

Nattu-ireval-chinni ; Tel. — NaUu-reval-cMnni. 

Rhubarb is largely employed in Western medicine as a 
prtrgative. In the ailments of children it is specially valuable 
and has been very commonly used. In fact, it is one of the 
everyday nursery reinedies. The commercial rhubarb, known 
as Chinese, Russiau and East Indian, is said to be obtained from 
J?, officinale and R. palmatum which grow in South-East Tibet 
and North-Wcst China. Rhubarb is brought from China 
tlrrough Persia and thcnce to India; it is also imported to a 
certain extent from London. In the Himalayas, Rheum eniodi 
is founcl grow'ing wild in various rmrts of Nepal and Sikkim at 
altitude's of 4,000 to- 12,000 ft., along with some of the allied 
species such as R. moorcroftiammi, R. webbianum and R. 
spiciformc, The Himalayau rhubarb is darker in colour and 
coarser in texture than the Chinese variety, is not decorttcated 
and yields a brownish yellow powder instead of the bright 
yellow powder of the Chinese rhubarb, It is considered of 
little commercial importance as it is connnonly believed to be 
of an inferior grade to the Chinese drug. Cousiderable quanti- 
ties are, however, annually conveyed to the plaius from the 
Kaugra district of the Punjab for use in the indigenous- 
medicine. Indian rhubarb "was tried by the Indigenous Drugs 
Committee but was not found to be very satisfaetory, The 
reasons adduced by the Committee are, however, not convinc- 
ing. The followiug analysis by Klborne shows the perceutage 
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composition of various samples of Bnglish and I&ist Indian 
rhubarb. It is evidcut from this Ihat tlie Indian rhubarb is 
not lacking in Ihe purgative priuciples (thc anthraquinone 
derivatives) which characterise tlie foreigu and official rhubarb. 





Rbeum emodi Rheum eiuodi 

(low cultiva- (higli cultiva- 

tion) tion) 


Eaat Indian 
Rhubarb 


Russian 
Rhubarb 


Moisture 




6.06 


7.9 


5.4 


12.6 


Ash 




9.33 


4.9 


9.28 


6.63 


Mucilage soluble 


in 










Water 




6.5 


4.8 


4.0 


5.5 


Cathartic acid 




3.5 


3.2 


4.5 


3.2 


Organic acids, e, 


■g- 










gallic acid, etc. 




3.3 


2.2 


3.0 


4.5 



Tlesiiious substauce 

soluble ia alcohol 2.6 2.0 4.6 5.2 

Fat and free chryso- 
phamc acid soluble 
iu petroleum ether 0.4 0.3 0.7 1.6 

It has been found that rhubarb cultivated in India with 
•due care is as good as the irnportcd Chinese rhubarb. The 
root of Rumex nepalensis which grows abundantly in Some 
parts of India is sold under the name of 'Rewandchini' in 
the bazars of Bengal. It has purgative properties similar to 
rhubarb, and is also used as a household remedy bu t no definite 
information is available regarding its usefuluess as a substitute 
for the comniercial rhubarb. Good rhubarb can be growu in 
Tndia and systematic cultivation of this plant is likely to be a 
paying proposition, Rhubarb has already been successfully 
grown in certain parts of Assam but this is used mostly by the 
local people as food and not utilised in medicine. 

Tlefennces : — 
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IUCINUS COMMUNIS (N.O. Eupliorbiacese) 

Castor Sceds 

Vern. — Saus. — Eranda, Hind. — Arand 1 Erand ; Beng. — 

Bherenda; Puuj. — Arand ; Bomb. — Ercndi ; Tam. — 

Amanahkatn-chedi. 

Castor oil is derived chicfly from the sceds of Ricinus- 
communis, but Lhe seeds of certain allied species like R. viridis, 
etc, are also useful. Althoug-li apparently indigenous to Africa, 
Ricinus communis grows so extensively in India that there has 
been a lot of speculation as to whether it is rcally a native of 
India. The plant lias been cultivated in India for niany 
centuries. Two forms are known : — (a) A pereuuial bushy 
shrub or a suiall tree growu usually as a liedge plaut wliich 
has largo frttits and large red seeds yieldiug as much as 40 per 
cent. of the oil. This is used chiefly for illumiuation and 
lubrication purposes. (b) A much smaller, aunual plant grown 
as a distiucL crop has small grcy seeds with brown spots wliich 
yields as much as 37 per cent. of the oil. This is used chiefly 
for medicinal purposes. The plaut is cultivated throughout 
India, particularly m Madras, Bombay and Bengal, and large 
quantities of the seeds are exported. 

The fixed oil of ilie commcrce is obtained from the seeds by two 
processes : — 

(1) Cold drawn. When extracted without the aid of heat it is 
colourless or fahitly yellow or Plraw-coloured, practically odourless, 
with a blaiid aud slighlly acrid taste. 

(2) Hot drawn, In India, tbis is done by boiling the seeds with 
water and skinimiiiR off the oil. The hot pressnig process commonly 
in use in this country consists of btirning a slow fire undei- the tnill ; 
this liquefies lhe oil and increases the yield. The oil is bleached by 
exposure to the sun, and is clariiied by boiling with water whieh 
coagulates the proteins and dissolves out the mucilaginous matnx. 

There are several qualities of this oil in the market. For medicinal 
purposes, the seeds are hand-cleaned aud husked, the kernels dried 
in the sun and atterwards broken in a crushing machhie. It is 
nnderstood that at present most of the oil is estracted by hydratilic 
presses in Calcutta. The advantage of this process is that it is less 
eomplicated and the acridlty and nauseousness of taste commonly 
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associated with the oil are avoided. Only half of the availablc oil is 
extracted bj' first pressnre; the mass is subjected to a second pressure 
givm# an additional 16 per cent., which is used as a luhricant. 

Cliemistry of Castor Oli. — The oil chiefly consists of ricinoleate of 
glycerol, or tri-ricinolein with a small quantity of palmitin and 
stearin. Unlike most fixed oils, castor oil pobsesses tlie remarkable 
property of mixiug with absolute alcoliol and glacial acetic acidl in all 
proportious. The glycerides of riciuoleic acid C 17 H ga (OH)COOH (wliich 
is a hydrosy acid) are maiuly responsible for the puvgative effect. 
When giveii by the mouth the oil is saponifiedl and free acid is liberated 
•which produces the eftect. Apart from the oil which is contaiiied m 
the kcrnels, a very toxic substauce is also present iii the seeds. This 
poisonous coustitueut is a body of albmuiuoid natuic and is iiamed 
rlcln. It is a powerful poisou haviug a defhiite effect on the coagula- 
tiou of blood, it has no purgative effect bnl produces hoeuiorrhaKic 
inflammation of the gastro-intestinal traet even when given subeuta- 
ueously. It is not preseut in the oil to auy extent. 

Economic Aspects: — Though the largcst area imder cttlti- 
vation is in this couulry, considerable quantities of castor 
seeds are armually gathered and used for producing the oil in 
several West Indian Islands, North America, Algiers and Italy. 
The ricinus plant was kuown as an oil plant iiuaucient Bgypt 
and there is also evidence to show that the oil has been known 
in India for a very long time. Both castor seeds and castor 
oil form important artieles of commerce. Medicinally a consi- 
derable quantity of the oil is used a\ over the world. An 
enormous amount, much larger than the quantity used for 
medical purposes, is consumed in the manufaeture of soap, 
leather oil and as a lubricant in air-craft engines aud for other 
industrial purposes. India is by far the largest producer and 
carries on a large export trade. A glance at the table of sea- 
borne trade returns will show that varying quantities ranging 
from 474,451 gallons to 699,626 gallons of the oil have been 
exported during the past hve years (1924-29) fetehing from 
Rs. 10,12,585 to Es. 18,69,869. Large quantities of castor 
seeds were also exported during the same period aud this 
fetehed from Rs. 288,66,665 to Rs. 258,32,835. 

Nbtwithstaudiiig such enormous produetion it is dis- 
appoiutiug to note that the best qualities of medicinal oil are 
not produced in India to supply even her own demands. Only 
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crude oil is manufactured and tliis is mainly used for industrial 
purposes. The best oils for medicinal purposes are the Italian 
or French oils prepared by cold expression. The first pressiug 
only gives a good quality of oil and a yield of about 33 per 
ccnt. is obtaiued f r om. tlie seeds as compared to 40 to 45 per 
cent. which miglit have been obtained after the final pressiug. 
The Italian and French oils are expressed from the seeds after 
they are decorticated and the hnsks removed ; they are, there- 
fore, milder in taste as compared with the Indian oils. Pro- 
duction of good medicinal oil in btilk does not preseut any 
special difficulties in India and thcre is every reason to believe 
that the extraction will be remunerative, and India will b e 
able to meet her own requirements of one of the cheapest 
and most important purgatives of the Pharmacopoeia. Purifica- 
tion of the oil is also beset with 110 great diiEculty. 

Refercnces : — 

Andes, L. 15., 1917, Vegetable Fats and Oils. 



"ROSA DAMASCENA (N.O. Rosacere) 

The Rose 

Vern. — Hiud. — Gulab-ke-phul ; Beng. — Golap-phul ; 
Eomb. — Gul ; Tam. — Gulappu. 

The medicinal use of rose water and the oil or otto (attar) 
of rose is very limitcd. Rose water is mostly employed in 
lotions and collyria and the oil is used as a flavouring agent 
to mask the taste of many obnoxious preparations. In the 
Indian iudigenous medicine, rose petals are used in the prepara- 
tion of a laxative conserve called 'Gulkand'. It is, however, 
widely used in perfumery and is prized in many countries for 
its delicious aroma. The chief ceutre of rose indtistry is 
Bulgaria where very extensive plantations are found in the 
valleys and southern slopes o£ the Balkau Mountains. It has 
heen estimated . that the producing area has an extait of 80 
miles in length and 30 miles in width. The production is 
«normous. On an avcrage 8,000,000 kilos to 9,000,000 kilos of 
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flowcrs are liarvested ammally yielding from 2,050 kilos to 
3,000 kilos of the esseutial oil. The following" figurcs regarding 
the export of rose oil from Bulgaria in 1926 will show the 
importance of the industry and the demand in the various 
countries: — France 1,455 kilos; United States 975 kilos; 
Germany 311 kilos; E/ngland 190 kilos; olher countries 172 
kilos ; total 3,103 kilos. 

Besides this, a large quantity of rose extract was preparecl 
which is steadily obtaiuing greater siguificaiice in modern 
phannacy. 

Rose is also cultivated in several other places in Europe, 
e. g., France, Italy, Greece and Germany. In the East, Persia 
has been famous for its otto of rose for ceuturies and it is even 
thought that distillation of rose first originated iu that couutry. 
Most of the rose grovvu iu that couutry is utilised for her own 
needs but sonietimes dried petals are exported to India for the 
manufaeture of rose wateir. 

In India at oue time roses used to be cultivated very 
extensively. It is said that rose culture has been cavried on 
at Ghazipur for nearly 250 years. To this day, Ghazipur 
remains the largest centre of rose produetion in India. It is 
also cultivated in Tahore and Amritsar iu the Punjab, Cawnpur, 
Aligarh aud Hathras in the United Provinces and to some 
extent uear Patna in Bihar aud Orissa. Rose wafer is the 
chief produet but very little true essential oil is extracted at 
present. In faet, the industry has gone down to a very low 
level, The quantity of rose water and otto produced in this 
country is not sufficient to meet the internal demands and 
therefore large quantities are imported from abroad. There 
is, however, an ample scope for a large rose-produets industry 
in India. The rose grows best at altitudes of 900 to 1,500 ft. 
but it is cultivated up to 2,500 ft. aud even 3,000 ft. The 
faetors contributiug to the successful cultivation of rose in 
Bulgaria, such as abuudance of rain, sandy rich well-drained 
soil, sloping ground and the protection of the rose bushes 
from high winds, cau be easily obtained in many localities in 
India. It is also possible to grow in India the species of rose 
grown in Bulgaria namely R. Awmascena, (red rose). Besides 
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tiris, an enormoua cruantity of wild hill roses grow throughout 
the North-West Himalayas and Kashmir and are at present 
allovved to gr> wavStc. These too may be proftably utilised 
by adopting thc same methods as iu countries -where perfuvae 
from wild ilowers is extractecl. At the same time, attentiou 
shnukl be directed towards the improvement of the Indiau 
roses which are at present poor in ebsential-oil contents as 
compared with the Bulgariau and French roses. 

By using freshly-pluckcd ilowers and discardiug the 
primitive metliods of wasteful distillation, it has been reported 
tliat the yiekl could be increased from 0.004 to 0.025 per cent. 
With an average yiekl of 0.025 per cent. and the yiekl of 
flowers at 1,500 lb. per acre there wonlcl be no difficulty iu 
competing with the Bulgariau product. 

Refeiences : — 

{V, I?mueiuai:c, 1926, Tha KssctUiaJ OiUi (2\ Duit, 1928, 27« Com- 
mercial T)rugs of India; (3) Rchimiuel & Co., 1928, Rcport. 



SANTALUM ALBUM (N. O. Santalacea;) 

ViSRN. — Saus. — Sivct chandan ; Plind. — Sajed-chanda.ii ; Beng — 
Sada-chandan ; Tam. — Shandanak Jzattai. 

The wood of SanlaJum album (swet chandan) was higlily 
prized diiring anticpvity in India and China on account of its 
peculiar odour, It has occupied 'a very important place in 
Hindu veligious ceremouials. The Brahmins used a paste 
made from the wood for their sectarial marking. The Parsis 
tised it for the fire in their temples. It was regardcd as the 
inost durable becanse it is not touched by the white ant which 
destroys so mtuiy other varieties of timber. Sandalwood is found 
mentioiied in the earliest Sanskrit and Chinese literatnre. The 
jjgyptians came to know about it as early as the seventeenth 
century B. C. It is a small, evergreen tree possibly indigcnous 
to <Iudia though opiukms differ among thc botanists as tc- the 
real locality of origiu of the plant (ICow B'-lletin No. 5). It 
either grows wild oit is cultivated in Mysore State, Coorg r 

16 
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Coimbatoi e and the southeni parts o[ Madras. The territory in 
India from whicli mosi of llie wood is obtainecl coustitutes a 
strip of about 240 miles long and 16 miles wide, startiug from 
the Nilgiri Hills and extending north and north-west througli 
JNIysore. lu tiris region, the tree grows at altitudes from the 
sea level to about 4,000 feet. The total area of sandal wood 
plantations has been estimated to be amounting to nearly 6,000 
square miles of whicb about 85 per cent. is in Mysore and 
Coorg. 

The saudalwood tree is of a parasitic nature. A few 
months after germinatiou, haustoria from the roots penetrate 
iuto the roots of grasses, small shritbs and herbs and eventually 
of large trees. The young plants are planted with some other 
young trees to serve the purpose of a host, in baskets uiade 
of the sheaths of bamboo leaves. It is a delicate tree and 
suffers much from accideutal injuries in the process of trans- 
plantatiou. It is also likely to be affected very commonly with 
a disease kuown as the 'spike' disease which is very infectious 
and destroys wide traets, especially where the trees are elose 
together. Much care, therefore, is needed in its proper cultiva- 
tion. The influence of the soil also plays a very important 
part in the growth of this plaut. When growii away from its 
natural habitat, it tends to lose much of its essential oil for 
TVhich it is esteemed in medicinc. The trees growing on hard, 
Tocky, ferruginous soils are richer in oil than those growing 
on fertile traets. Attempts are said to have been made to 
grow sandalwood and to di^til the oil in other parts of India 
outside Mysore, but these have not met with much success. 
Records show that sandalwood oil used to be distilled in 
KLanauj (U. P.) some time ago but nothing more is heard about 
this enterprise, and it is likely that the industry has died a 
natural death on account of the scarcity of saudalwood in 
those parts. The trees mature in 18 to 20 years, when the 
heartwood is developed to within 2 inehes of the surface. 
The tree is then ripe for felling. The bark is removed and 
the white outer sapwood and branehes which are odourlega 
are rejected. The eleaned heartwood is then sawn into billets 
nabout 2\ feet long, trimmed and kept for drying in a elosed 
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warchotise. This process is said to improve the aroma of the 
wood. The heartwood is equivalent to about one-third of the 
Iree by weight. 

Sandahvood Oils of Commcrcc : — India is not the only 
country whcre saudalwood is growu. A small amount is 
obtained in Eastern Java ia the Sandal wood Islauds. The 
wood and somelimes the oil enters into commerce via. Macassar 
(in Celebes) and is known as the 'Macassar saudalwood oil 1 . 
This oil, although the produet of Santalum album, is not of 
as fine an odour as the Tndian di&tillate. Woods of some 
other trees have, from time to tiiue, been used as sitbstitutes 
for germine saudalwood and great confusion exists in view of 
the faet that these oils pass as saudalwood oil in cominerce. 
The so-called 'West Indian saudalwood oil' is not a true sandal- 
wood oil at all, as it is not derived from Santalum album 
but is the produet of Fusanus acuminaius (Santalum preis- 
sianum), 'East African saudalwood oil' is obtained from a 
species of Osyris, probably Osyris tenmfolia-. The 'West 
Australian saudalwood oil', though derived from Fusanus 
spicatus, rcsembles the Indian oil very closely and in recent 
years has come to be regarded as a serious competitor of the 
true 'East Indian saudalwood oil' both iu conunercial and in 
medicinal uses. 

Chemistry : — The essential oil of saudalwood is distilled from 
small chips and raspings of the heartwood of the tree. The roots are 
also used and they are considered to yield a larger and a fmer 
quality of oil. The yield of oil is estimated to be from 2.5 to 6 per 
ceut. Owing to the elose-grained strneture of the wood aud to ttie 
iow volatility of the oil, disfillation is extremcly slow and consecjuently 
expensive. The oil is extremely viseid, of a light yellow coloitr and 
possesses a charaeteristie roseate and penetratmg odour and a 
bitterish slightly aerid taste. It is solublc iti from 8 to 6 volumes 
of 70 per cent. alcohol (by volume) at 20°C and has got the followiag 
cliaracters : — Specific firavity 0.973 to 0.985; optical rotatiou -14° to 
-21°; refraetive jndex 1.5(540 to 1.5100; acid value 0.5 to 6; ester value 
3 to 17; sesqvuterpeiic alcohols (mostly santalol) 90 to 96 per cent, 

The oil consists in tlie main of alcohols aud their corresponding 
aldehydes. A. body oi: mixture of isomers known as santalol is the 
principal oonstitueiit of the oil, occnrring tlierein to the extent of 
90 per cent. or more. It is o misture of two isomers, known as 
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a-&antalbl and /3 -santalah The rest is ctuuposecl of aldeliydes ani 
kelones, e. p,., isovaleric aldehyde, saiitenone, sanlalone, ctc. 

Adullcranis : — The oil of commcrce is frecuiently mised with cedar- 
wood oil to the extenl of 10 per cent. ; castor oil is also uhcmL as an 
adnlterant in India. Iioth aihuterauts are easily detceted by altcmtion 
in the physical characters, in the forraer by the decreascd solubility in 
alcohol and in tlie latter by high estci" value. Glycevyl acetate, benzyl 
alcohol, terpineol, etc, are somc of the otliev adnltcrants met with. 

Mcdicin&l Uses : — Botli the sandalwood and the oil distilled 
from it have been nscd in the Hindu materi a mediea for niany 
ceuturics. The wood is described in the Hindu medieal works, 
as bitter, cooling, astringent and useful in biliousuess, fever 
and thirst. An eniulsion made of ground sandalwood is used 
as a cooling application to the sldn in erysipelas, prurigo and 
stidamina. Ground up with water into a paste, it is eonmionly 
applied for local iiiflamraatious, and to the temples in fevers and 
hcniicrania ; it is used as an application in skin diseases to 
allay ilehing and inflanimatioii. It has also becu used as a 
diaplioretic and as an aphrodisiac. 

Dr. Henderson of Glasgow was the first to direct the 
attention of the European physicians to the ttse of the oil as 
a remedy for gonorrhcea and since his time it has been em- 
ployed iuternally in many eases where copaiba and cubebs had 
previously failed. It is pfeferable to copaiba as it does not 
eomtuunicate an uupleasant odour to the urine nor does it so 
readily produce uutoward effeets. 

Economic PossibUitics : — In Mysore and in Coorg, the 
sandalwood trees belong to the State, while in the Coimbatore 
and Salem districts of Madras, although there is 110 absolute 
monopoly, the sandalwood forests are preserved and are 
strictly aduiinistered by the Forcst Department. Before the 
British concpiered Mysore from Tipoo Sultan, the rulers of tliat 
eountry had exercised a royal prerogative over the sandalwood 
tree and had imposed very stringent regulations against its 
exploitation without proper authority ; in faet the tree, 
wherever it occttrred, and whether artificially or uaturally 
grown, was the property of the rulers and not the oecupier of 
the land» The reason for the exercise of all these regulations 
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may be appreciatcd wlien we consider that a considerable 

amonnt of cxport trade exisled i» this wood for many years. 

As far back as 1825, tliere is mention of this trade in the 'coastal 

trade returns of India' as vrell as in the 'statistics of foreign 

trade'. An idea of the amcrant of revenue derived in the latter 

part of the lasi centuty may be estimated by a reference to 

the export figures of 1885-90. Diiring the five years on an 

average about six lacs wortli of sanclalwood was bought from 

India by other countries. Mysore was the chief source and it 

was slated tliat the revenue derived from the sale of sandal- 

wood formed oue of the principal items of forest revenue in 

Mysore. Corning to more recent times, we find that before 

the War the annual produetion of the wood amomrfced to 2,500 

to 3,000 tons of wlvieh 500 to 600 tons were consumed in the 

country and the remaiuder exported. This coutiuued till May 

1916 wlieu the Bangalore sandalwood faetory was opened. 

The Bangalore faetory, from the Indian point of view, has been 

a decided success. A small initial output of 2,000 lbs. a 

mouth has grovvn rapidly, aud in 1921, 55,641 lbs. of oil were 

•exported as follows: — 

United KinRdoni— 26,931 lbs; lapan— 12,336 lbs; Prance— 7,818 lbs; 
Straits Sellleinents — 1,986 lbs; HonKkonp; — 1,974 lbs; Aiiglo-Egyptiau 
Sudan— 1,555 lbs; United States— 1,000 lbs; other countries— 701 lbs; 
total— 54,301 lbs. 

In 1922 and 1923, the export figures were 121,602 and 
149,464 lbs. respectively. The starting of the Bangalore 
faetory has given a new tum tO' the sandalwood oil trade in 
India. Cousidering that a ton of wood yields, on an average, 
about 105 to 110 lbs. of the oil the foreigu buyers are quickly 
appreciating the advantages of importing the oil and saving 
■a large stnn of money on the freight. The Mysore Govern- 
ment has also ereeted another faetory at Mysore with a produe- 
ing capaeity of 20,000 lbs. a mouth to meet the increased 
European clemand. The whole of the output of sandalwood 
in Mysore, however, is not distilled in the State-owned fae- 
tories. For fiscal reasons, some portion is distilled in New 
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York. The returns for the year 1927-28 will give au idea as 
to tlie relative amounts distilled. 

Bnngalore Mysore New York Total 

Tons. cwt. 1T). Tons. cwt. Ih. Tons. cwt. 11). Tons. cwL 16. 

Q u a n 1 1 1 y of 

w ood distilled 796 2 9G 849 18 875 2,021 96 



Q u a n t i t y of 

oil obtained 167,260 Ihs, 45,840 lbs, 218,100 fts. 

Eesides tlie oil distilled in the Mysore and tlie Bangalore 
factories which are owned by the State, a certain amount of 
oil is also prepared by private individuals. Much of this is 
used by the Indian perfumers who are said to rcquire about 
10,000 to 15,000 lbs. per armum. 

America is the most important sandalwood cousuming 
couutty ia the workl at the preseut timc aud the oil ia chiefly 
used there in the manufaeture of toilet soaps. A study of the 
imports of sandalwood oil into America showed tliat the 
quantity decreased from about 50,000 lbs. in 1924 to about 
5,000 lbs. in 1927 and theu rose again to about 12,000 lbs. in 
1928. It is difficult to find out why the supply showed this 
large decliue. It is said that the amount of wood cut has 
beeu decreased by 70 per cent. because the forests are becoming 
depleted on account of indisciiminate felling. The shortage 
of sandalwood oil appears to be keenly felt in America as is 
evidenced by the faet that attempts are being made lo tap 
other sources of the oil. The Australian oil has beeu put 
fofward for consideration of the United States Pharmacopoeia 
Revisiou Committee with a view to its acceptance, It has 
beeu shown by cliemical analysis that the Australian oil 
contains about 95 per cent. of santalol. It does not possess the 
sweet odour "of the Indian oil and its optical rotation differs 
markedly from that of the Indian oil. By fractional distillation 
of Australian sandalwood oil, however, a fraetion is obtained 
which has an odour like that of sandalwood oil and this can be 
adjusted so as to come just within the British Pharmacopceia 
limits. [The B. P. minimum is -13°; Mysore oil has 
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gol a rotation of not less than -17°; if thc original 
Australian oil is fractionated and bleuded with oil from Santalum 
lanceolaium which has a rotation of about -40°, it can come 
just withiii B. P. limits]. Its effect on the gastro-intestiual and 
othcr systems has not yet been thoroughly investigated and it 
is still open to doubt whetlier it will prove therapeutically 
equivalent to the Indian oil. The ncw French Codex has 
recognised the 'West Anstralian oil' under a separate descriptiou 
in additiou to the 'East Indian oil'. If this step is followed hy 
others and the oil is recognised by the British and the United 
States Fharmacopoeias, it will flood the markets of those 
coitntries with the result that India may be deprived largely 
of this important trade. It is heing already replaced to a large 
extent in the Jields of perfumery and soap-inakiug though not 
in medicine and pharmacy. 

Rcjereni.es : — 

(1) Finnemore, 1926, Thc Esscntml Oils; (2) Parry, 1?. J., 3931, 
Sandahvaod Oil, Publisher! by thc Govl. of Mysore; (3) Parry, 1$. J., 
1926, CUemlslry of Essential Oils, Fourth Edilicm, Vol, I; (4) Vetikata- 
saiya and Watson, 1928, ]our. Soc. Chem. Itid., Vol. 44. 



STROPHANTHUS (N. 0. Apocynacete) 

Strophanthus is another important drug of thc British 
Pharmacopceia which is nsed by the physicians on account of 
its properties as a cardiac tonic. This plant is a native of thc 
African coasts and India imports large quantities of stro- 
panthns preparations every year. At least five species of stro- 
panlhns arc indigenons to the tropical regions of India and 
the Malayan Peninstila, but so far no attenipt has been made to 
/ind out the strophanthin content of these plants to see 
whether these might be utilised medicinally in place of the 
imported variety. Some of these plants are very beautiful and 
would adorn any garden. Strophanthus cultivation, moreover, 
is not beset with difficnlties under conditions existing in India 
and it has been tried experimentally with a certain degree of 
success in the Royal Botanical Gardens. An investigation into 
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the possibilities of its cultivation i n India would interest tlie 
drng manuiaeturers. 



ST1RYCHNOS NUX VOMICA (N.O. Loganiaceaj^ 

Vern. — Hind. — Kuclila ; Beug. — Kuchila ; Boinb. — Kajia ; 
Tnm.—Yctti ; Yettic-kottai. 

Nux vomica grows wild and plentifully throughout tropi- 
cal India up to an altitude of 4,000 feet above the sea level. 
It is not frequently met with in Bengal but grows abnndantly 
in Southern India, in the Madras Presidency, Cochitij Travan- 
core aud the Corom andal coast. A species of strychnos trees, 
S. blanda grows in Burma but rnedicinally it is of no impor- 
tance as it does not contain either strychnine or brucine. 
Plantations havc also been started in Orissa and neighbouriiig 
places. Though no definite fignres are available as regards the 
area under cultivation, seeds are already being exported irom 
the port in Orissa and it is reported that a quautity is available 
for internal consvvmption. It niay, therefote, be expected that 
the plantations are doing well. 

Nux vomica is one of the most importaut drugs used in 
medicihe. The powdered seeds and sometimes a decoction 
made from them have been used by the Hindu physicians in 
the treatment of dyspepsia and diseases of the nervous system. 
In the form of extracts aud tinctures and as alkaloid, strych- 
nine is very commonly used in Western medicine. In spite 
of its wide-spread use aud the abundauce with which the 
drug grows i n India, very Kttle interest has been evinced in 
the utilisation of the raiv materials locally. The foreign 
manufacturers, however, have not failed to appreciate the 
value of the Indian seeds and have systematically exported 
them in large quantities through their local agents. Coehin 
in Southern Indian is the ehief port of export, though not 
very insignificant amounts are sent out from such ports as 
Madras, Bombay and Calcutta. The total exports from India 
approximate about 45,000 cwts. to 50,000 cwts, annually, valued 
at abouf"&^)0,000 rupees, almost entirely to Great Britaiti. 
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Galenicals like tiuctures and extracts and purified alka- 
loids like strychnine and brucine are mauufactm-ed tliere and 
seni to India for use. The value of the imported refined 
products is nearly 100 times greater than that of the exporled 
uux vomica seeds, and strychiiine could be econotuieally 
manufactured in India in view of the abundaut supply of the' 
seeds. From theoretical cousiderations and froiu a study of 
the economic aspects, it would appear very probable tliat, if 
taken up on a large scale, strychnuie manufacture iu India 
would amply pay its way and leave a handsome margin of profit 
to the manufacturers. This will be secn ironi the fact tliat 
the seeds of Slrychnos nux vomica are sold in Orissa at 
Re. 1-4-0 per maulid (105 lbs.), delivered wasbed and dried at 
the buyer's godowii, whereas the wholesale niarlcet price of 
strychnine alkaloid is Re. 1 per otince and if small quantities 
are purchased, the price charged for is Rs. 2-8-0 for the same 
quantity. Indian nux vomica seeds have been found to contain 
from 2.6 to 3 per eent. total alkaloids approximately, 
of which 1.25 to 1.5 per cent. is strychnine and the 
rest niainly brucine. Ou the basis of this yield, oue cwt. of 
seeds would yield nearly 20 ounces of strychnine which would 
feteh from' Rs. 20 to Rs. 50 accoidiug to tlie current wholesale 
and retail market prices respectively. In actual praetice, how- 
■ever, difficulties have to be faced. IJxperiments carried out 
on a moderate scale in connection with the extractiou of 
strychnine and brucine from Indian uux vomica by Watson 
and Sen at the Techuological Institttte, Cawnpore, show that the 
margin of profit, though quite handsome, is not large enough to 
attract manufacturers. Their process consisted iu mixing 
the powdered nux vomica seeds with lime and water, drying, 
powdering and extractiug with hot kerosene oil. This gave 
satisfaetory results, but they found that on a large scale the 
drying of the material is one of the most expensive parts of 
the pracess, both as re&ards steam and iuitial cost of the plant. 
Strychnine has been successfully manufactured bv certaiu 
Calcutta firms of pharmaceutical chemists and has been 
actually put on the market though the guautity produced has 
never been very large. Recently, the manufacture of strychnine 
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had to- be stopped in Calcutta 011 account of the high price of 
thc seeds— Rs. 6 per mauud of 82 lbs., as compared witli the 
original price Rs. 4 to Rs. 4-8-0 per maund. At tliis price,. 
the Indian manufacturers caunot compete with the Europeau 
producers who undertake extraction on a very large scale. The 
greatest dif&culty in the way of the Calcutta manufacturers 
appears to be the eiiormously high price for the seeds they have 
to pay on account of the high transportation charges by railway 
(price iu Calcutta is Rs. 6 per maund of 82 lbs. ; price in the 
Orissa ports — Re. 1-4-0 per maund of 105 lbs.). The European 
manufacturers on the other hand, get the same article landed 
fhere at a uiuch less cost as the shipping companies carry this 
conuuodity as ballast at very low freight. If the cmestion of 
transport is solved and factories are started near the locality 
"where nux vomica grows, strychnine manufacture would most 
likely be a pvofitable rroposition. If this is done, India can 
not only supply her own requirements, but can also have a good 
prospect of a large export trade. Eveii at the present prices, 
large quantities have lately been imported into Australia to 
kill rodents -which abound there. The trade in nux vomica 
seeds is practically the monopoly of India and Ceylon. 
Though the alkaloids occnr in nnmerous species of stryehnos,. 
they are not present in sufhcient amounts to serve as eom- 
mercial sources. The only real competitor is Strychnos 
ignatii, a cambang plant of the Philippine islands from the 
fruits of which are derived the 'St. Ignatins' beans. These 
beans contain both strychnine and bruciue in fairly large 
amounts and have been successfully used in extraction of 
alkaloids on a commercial scale. The demand for strychnine, 
however, is increasing steadily as it is being employed largely 
as an insecticide and as an animal poison. If attention is paid 
to the proper cultivation of the trees and better methods of 
collection of the seeds than is at present in vogue, the country 
will gain appreciably. 

Ttefarences : — 

(1) Tborpe, Diclionary of Applied Chemistry ; (2) Dutt, 1928, 
Commercial Dmgs of India r (S) Watson and Sen, 1926, Jour. Ind, Chem. 
&>£., Vol. m, p. 897. 
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15WERTIA CHIRA.TA (N.O. Gentianacea) 

Chiretta 

Vern. — Sans. — Kiratd-tiktd, Bhunimba ; Hind. — Chdrayatah ; 

Beng. — Chiretd ; Eomb. — Chiraita, Kiraita ; 

Tam. — Nila-vembu. 

The herb grows abundantly in tlie tcmperate Himalayas 
from Kashmir to Bhutan and Khasia Rangu between 4,000 to 
10,000 ft. above the sea level. It has long been used by the 
Hindrr physicians as a bitter tonic, stomachic, febrifuge and 
anthelmintic, An infusion of the drug is generally employed,. 
but it forms part of many compound preparations. The 
Mohammedan physicians also use it exteusively. The European 
praetitioners in India in the early days appreciated the value 
of chiretta aud very frequently preseribed it in place of the 
official gentian. The report of Fleming fguoted in Watt's 
Dictionary of the Economic Products of India) will bear 
testhnony to the high reputation the drug enjoyed in those 
days. According to him chiretta possesses "all the stomachic,. 
tonic, febrifuge and auti-diarrhcetic virtues which are aseribed 
to gentian and in a greater degree than they are generally found 
in it in the state in which it comes to us from Europe." 
Experiments carried out iu the School of Tropical Medicine 
regarding the chemical composition of Swertia. chiiata also show 
that it can effectively replace the gentian of the Pharmacoposia, 
Tlie common variety of chiretta as obtained from the Indian 
bazar was assayed for the contents of its bitter principle by the 
method sviggested by Zellner. 

Ey this method the percentage of bitter principle was 
found to vary from 1.42 to 1.52. This compares favourably 
with the bitter principle existing in Gentiana kurroo and there 
is no reason why more attention should not be paid to this drug. 
There are several spurious ldnds of chiretta in the market as 
well. S. a-ngustifolia, S. decussata, S. coryvtbosa and S. 
ptdchella are used in the indigenous medicine ia Southern India. 
Some of these are not bitter at all and are, therefore, devoid 
of therapeutic activity. True chiretta, miz., Swertia chirata 
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has now beeu reeognised in the British and the United. States 
Pharmacop<x'ias. It is obtaiuable in the Indian bazars in large 
cpiantities whieli usually cotne from Nepal and are quite 
cheap in price. 

Rcfcrences : — 

(1) Chopra, R. X., Gho.sh, X. X. aud Ratnagiriswaran, 1929, Inci. 
Jam. Med. Rcs , Val. XVI, Jati. 



URGINEA INDICA (N,0. LiUacese) 
Indian Squill 

Vern. — Sans. — Vana-palandam ; Hiudi & Beng. — Kdnde, 

Jangli-piyaz ; Punj. — Phaphor, Kachwassal ,■ Bomb. — 

Jangli kanda ; Tam. — Nari-vengdyam. 

SCILLA INDICA (N.O. Liliaceae) 

Vern. — Hiud. & Beng. — Suphadie-khus ; Bomb. — Bhuikanda, ; 
Tam. — Shiru-nari-ven gayam. 

As is well-known the bulbs of Urginea. scilla are official 
in the British Pharmacopceia and those of Urginea maritima in 
the United States Pharmacopceia. Both these varielies grow on 
the shores of the Mediterranean and are used largely in 
medicine. The bulbs and also the preparations niade from thern 
were and are still imported into India from countries bordering 
on the Mediterranean and et high price has to be paid for thern. 
In India, two varieties of squill grow abundantly which have 
got properties almost identical \vith the ofhcial U. scilla and 
U. maritima. Scilla, indica, Roxb. grows frecjnently in the sandy 
places especially uear the sea, in the Deccan peninsula, from 
the Concan and Nagpur southwards. S. hohenackeri, Fisch 
et Mey, is a closely allied species met with in the Punjab. The 
bulbs are whitish brown in colom, scaly, about the size of a 
mitnieg and composed of very smooth and fleshy scales which 
are so imbricated that they may be mistaken for coats if not 
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earcfully examiued. Tliey are roundi&h and ovate in shape, 
sometimes slightly comprcssed 011 the sides. Vrginea indica, 
Kimth., grows in the sandy soil, especially near the sea through- 
out India. It also giows in the drier hills of the lower 
Himalayab and on the Salt Range in the Pmijab ancl ISI. "\Y. F. 
Province at an altitude of 2,000 feet. The bulbs are about the 
si?e of a lime and are tunicated. The outer coats aie iuert. 
The squill sold in the Indian bazars is a mixture of thcvse two 
varieties. The whole bulbs are usually sold in an unsliced 
state, in ordinary druggists' thops, but of late sliced squills are 
ako beiug supplicd to the large manufaeturers from Chiltagorig, 
Eombay atid Jaunpur (U. P.). The two kinds have the same 
aetion and can be distinguished by the faet that Urginea bulbs 
are tunicated, while the Scilla bulbs are imbricated. The bulbs, 
though smaller thau the imported variety are equally nauseous 
and bitter. In preparing squills for the tnaiket particular atten- 
tion has to be paid to proper drying of the sliced bulbs, other- 
wise they may get mouldy iu the course of transport and may 
lose their activity. 

A great deal of attention has lately bcen paid to the 
espectoraut, cardiac stimulan! and diuretic properties of scilla. 
Although a useful and potent drug, on accouut of its irritable 
effects on the gastro-intestinal traet it has not been possible to 
use it to any large extent iu therapeuties as a cardiac tonic. 
Efforts have, therefore, been made of late years to isolate its 
active principles and to see if it is possible to separate them from 
irritatiug substances contained in the bulbs. Two substauces 
have been isolated, (1) an apparently pure crystalliue gluco- 
side named scillaren A, and (2) an amorphous complex consti- 
tuent, probably a mixture of two glncosides which has been 
given the naine of scillaren B. The latter substance is easily 
soluble in water while the former is practically insoluble. Both 
experimental and cliuical experience with the drug has shown 
that the aetion of scillaren closely resembles strophanthiu and 
it was also said that like the latter substance it suflers from the 
disadvautage that it cannot be given by the mouth, De (1927) 
showed that scillaren exerts a digitalis-like aetion on the heart 
and that its irritant aetion on the alimentary canal is slight and 



254 BJO-ASSAY 

that it is abhorbed from tlie alimeiitary tract. Stehle, Robs 
and Dreyer (1931) have sliovvn Uiat scillaren B pioduced a ri.se 
o£ blood pressure owiug to its vaso-constrietor action in auimals, 
tlie amplitudo of ventricular beats is increased and that tlie 
cardiac output is impi'oved. 

For many years tlie Indian varieties have been nsecl as a 
substitute for tlie oJncial varieties by the Government Medical 
Store Depot in Bombay for the manufacture of galenicals and the 
results obtaincd elinically have been quite satisfactory. The 
Indian variety was even made offieial in the Britit.li Phanna- 
copceia in 1914. U. indircu is said to be cheaper thau U. 
■maritima and, if its cultivation and the method of harvesting are 
improvcd and it is grown on a large scale, it will suecessfully 
compete with the Meditcrranean variety in the European market. 
Some of tlie drug niauufaeturers iu Calcutta are using the 
eoinbiuecl bulbs of 5. indica and U. indica obtained from the 
Chittagong hill tracts for the prepaiatiou of tinctures, etc, 
and a large trade in this drug has developed in that part. Iu 
the followiug table we have summarised our results of the 
biological assay of thietures of scilla made from the imported 
and Indian varielies. The assays were carried out by Chopra 
and De's modificatioii of Hatcher's cat method and gave good 
reduction iu heart beat. 

No. of samples TJp to E. I'. Below B. r. Strou^cr thau 

assayed standaid Standard B. l'. Standard 
U. indica and 

5. indica from 73 64 8 1 

ChiltaRong .. (87.6%) (10.96%) (1.44%) 

U. Scilla from the 
Meditcrranean 28 19 3 6 

eoast (imported) (67.9%) (10.7%) (21.4%) 

A pernsal of the above table will show that the Indian 
squills are in no way inferior to tlie imported varieties of 
U. scilla, and U. mariiima. 

References : — 

(1) Chopra, R. N., and De, I J ., 1926, Ind. Jour. Mad. Rcs,, XIII, 
April; (2) De, P., 1927, Jour. Pliaun Exp. Therap., Vol. 31, 6; (3) Stehle, 
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R. I., Ro.ss, J. and Dryer, M. P, 1931), Joui. Plimm, Exp. Tlicta[>., 
Vul. 42, No. 1, 45; (4) Cliopra, R, N., aud Mukeijw., B., 1931, Ind. Mcd. 
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VALERIANA WALLICHII (N O. Valerinnca;) 

Indian Valeiian 

Vukn. — Siuis.—Tagam ; Hind. and Beug. — T agar, Nahani, 
Slmmeo, Asarun ; Bomb. — Tagar-ganthoda, 

Valerian is a vciy old remedy. It vvas known to the Greek 
physiciau Dioscorides undcr the name 'Pliu' and 'Plm Guranani- 
cuni' was the name used by Fiich,s for il iu 1542. lu the nriddle 
ages it was used as a perfume and as a spice and its medicinal 
name 'Poor man's treacle' implied somcthing vei"y precious. 
The name valerian was used by Haller late in the 17th ceiitmy 
and also by the Fn^lish hotanists, It was known from very 
ancieut tinies in Germany, Russia, Grecce and Asia-minor. 
There are two varieties of Fnglish valerian, V. officinalis, 
var. mikanii (Syme) and var. sambucijalia. (Mik.) ; the latter 
has broader oblong- laueeolate leavcs, the fortuer is more robust 
yielding a larger and more odovous root. The rool used in the 
Eritisli Phanuacopoeia is duli brown and yields 8 to 10 per cent. 
asli rich iu manganese. The Frencli-Bclgian root is palet straw 
coloured and is at the preseut tim e the ehief commereial source. 
It is scieutifieally cultivated in Belgiuni and also iu the Depart- 
ment Du Nord in France, but tbe wild plaut, which grows on the 
Ardennes and Vosges Mountaius oii moderately dry soil, is 
said to be umcli more aetive. A variety used to be growu iu 
Scotland and in Derbyshire and was iu great denumd in America 
but the iudustry no longer exi.sts. 

The demand for valeriau all over the world appears to have 
increased of late years. In 1918 after the Great War the price 
of valerian weut iip to al least 3 times its usual price probably 
on aeconnt of its extensive use in shell sbock cases. Altbough 
it has been uped in the treatmeut of hysteria aud nervous trou- 
bles of womeu for ages, valerian has gained an addcd 
importance after recent researches on its properties and aetions 
in neurosis and epilepsy. In view of these faets, the sources of 
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valerian in India were studkd in detail. Most of the valcrian 
met witli in commerce in India is T', ivallichii rhizome and ia 
imported from Afghanistan. No effort lias been niade to colleet 
the rlriVoine vvhich grows in India cm a large scale. 

A liumbei" of species «f valerian grow wikl iu the teniperate 
Himalayas. I', lianiioickii and V. ivallichii both grow 
abnndautly in the nionntaiu rangcs cxtending from Kashmir 
to Bhutan at altitudes rauging from 4,000 to 12,000 feet above the 
sea level. I', officinalis the oflicial root of the Pharmacopoeia, 
also grows in the nortli of Kashmir at Sonamurg at a height 
of 8,000 to 9,000 feet but is not nearly so conimon as the other 
varicties. The autispasmodic and sLinmlant properties of this 
] ilant are well-known in the indigenons nredicirie and have beeu 
described in the books of Hindu medicine. 

Valerian is prizecl in medicine on account nf the prcsence 
in the roots of a valuable easential oil. An average specimen 
yields 0.5 to 0.9 per cent. of the oil but the yielcl varies witli 
the locality and the season of collection. Dutch roots are said 
to yielcl about 1 per ceut. of the oil while the Swcdish give a 
ftill higher percentuge. The fresh roots collected in the spring 
gave as nmch as 2.12 per cent. volatile oil, but a lower yield 
was obtaiued from the autunm-gathered rhizome. The Indian 
valerian root, obtaiued from the V. ivallichii, has been aualysed 
by Bullock. Specimeus of the root from Kashmir were also 
examiired at the Caleutta School of Tropical Medicine and 
Hygieue and practically the same results were obtaiued. This 
is probably duq to the fact that the rhkomes were not collected 
at the proper time and were not properly stored. Most of the 
specimens received for analysis at the School were very dry 
and nmcb of the cssential oil appeared to have been lost. By 
careful 'collection and storage, there is no doubt that the 
cjuality could be improved, as has been amply showu by foreign 
investigators. If this is done, the Indian valerian could very 
well be substituted for the imported rhizome. 

Refcrcnccs : — 
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ZINGIBER OFHCWALE (N. O. Scitamineje) 

VERN.— Satib.—. Id/akaiu ; Hiud.—Adiak, Adi; Beiig— Ada ; 
Ihmj.—Adrak ; tam.— Inji ; Td.—Allam, 

The history of ginger is interestiiig, Ginger appears to have 
been used as a spice and a incdicine Ironi early times by the 
Chitiese and the ludians, there being nunierous referenees to it 
in Chiuese IUedical treatises. and in Sanskrit literature. The 
aiicient Greeks and "Roiuans appear to have regarded the spice 
as being of Arabian origin, owiug to the fact that they obtained 
supplies of it Ly way of the Red ^ea. 

The use of ginger as a condiineut and in medicine ia so wide 
that it scareely needs any description. It wah at one tinie much 
unployed for spiciug beer, and the modern ecpuvalent, ginger 
beer, is higbly esteeuied to-day as a beneficial cordial in cold 
weather. The taste of ginger being aromatic and pleasantly 
pnngent, it finds wide cniployment as a spice iu the prepara- 
tion of dishes of a most diverse charaeter, varying from curries 
to ginger bread. In virtue of its aetion as a carminative and 
sthmikmt to the gastro-inte&tinal traet, ginger plays a very 
useful pai't in phannacy. It is much in vogue as a household 
remedy for flatnleuce, and there are luunerous preparatioiis 
coiitaltiing ginger inclttded in the British aiicl other pharma- 
copceias. 

Zingibcr officinale is a herbaceous rerennial, producing leafy 
shoots whicli attaiu a heiglit of about 1 to 3 f t. After tlie 
flowers have disappeared and the stenis have withered, ginger 
is ripe for collectiou. The rliizomcs are dug up and prepared 
for the niarket iu different ways. Tn Jamaica, the best ginger 
is prepared by washing the rhizotnes, reiuoviug their outer 
coatiugs with a sharp knife, washing them agaiu, and fiually 
drying them in the snn. Sonietimes, the rhizomes are parboiled 
hefore dryiug, the process being kuown as 'bleachiug'. This 
proeess has uothing to commeiid it and may seriously affect 
the active priuciple, if carried to excess. The peeling is a 
matter of great iinportancc owing to the fact that the essemial 
oil, to which the aromatic charaeter of ginger is due, is present 

17 
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in llie epidermal tissue, so that excessive scrapiug may 
hnpoveiish Ihe quality of the spice. 

vSeveral varieties of driecl ginger are recognisecl, accordiug 
lo llie country of origin and the niethods of preparing it. 
'Plantation ginger' consists of rhizomes fonnecl in wiuter time 
by small portioiis of rhizome (cacli containing an 'eyc') plauted 
in the previous spring. 'PaLoou ginger' consists of new 
rhizomes formed by allowing poitions of the first crop of rhizome 
to remain in the ground when the plantation ginger is harvested. 
The ratoon ginger is of inferior cjuality, the rhizomes heing 
smallest and more fibrotis thau those of plantation ginger. In 
India, ginger is enltivatcd in many places, and the process of 
cnltivation is very shnilar to that folio wed in Jamaica. Cochin 
ginger takes the highest rank aniong Indian gingers, but the 
districts of Rnngpnr, Midnapore and Hooghly in Bengal, Surat 
and Thaua in Bombay and Knmaon in the United Provinces are 
also noted for prodnction of good ginger. 

Chemical Composition : — Ginger coutaius from 1 to 3 per ceut. of a 
volatile oil of liudit jellow colonr haviiif? a characleristic odour. 
Jamaicaii variety jields about 1 per cent., Africau from 2 to 3 per ceut. 
and the Indian about 3.5 per ceut. The puugent prineiplcs of ginger 
are not volatile iu steani to any appreeiable extent and are, therefme, 
not fouiid iu the volatile oil. It liaa, however, becn isolated and beeu 
named gingerol but its true chemical nature has not vet beeu fiuallj 
settled. 

Economic Aspects : — The Jamaican ginger is the most 
highly esteemed variety of ginger in the market anti commands 
the maximum price. Ginger growing in India has also a con- 
sidcrable market and with more attention should get wider 
recognition. Jamaican ginger is grown in sandy loam where 
good irrigation is possible in case the rainfall is unsatisfaetory. 
The yield per aere in Jamaica is said to be on an average from 
1,000 to 1,500 lbs. of dried ginger and as much as 2,000 lbs. is 
sometimes obtained. In Bengal, the yield is from 1,000 to 
1,500 lbs., in the Puujab 2,100 lbs. and in Travancore 2,500 lbs. 
It will appear from the figures qnoted above that as regards the 
quantity of produetion British India stands ou an equal footing 
-with Jamaica, and with seientific cnltivation it may bc cou- 
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hdcntly hoped that thc yield will iucrease. The United 
KLiugdom was tim best market for Indian ginger for a long time 
as will be evident Ironi Ih e following table of esport of g'inger 
to the United Kiugdom in 1912 before the World War. 

T5xports from Differeiil Coiuitries 

Quaiitity iti cvvt. Value iu £ 

Brilish India ... 65,544 107,464 

Jamaica ... 20,996 «7,180 

Sicrra leolic (Airica) .. 21,860 33,280 

The advautagcoiis pobitiou of India iu this biibiness seems 
to be scricmsly attacked by the Jaronican and the African pro- 
ducts within recent years. Tirus in 1927, Jamaica exported over 
1,200 tons (24,000 cwt.) of the spice. Sicrra Leone (Africa) is 
also showing delinite signs of progress, the export figure 
showing an amount «f 1,400 tons (28,000 cwt). The export of 
Indian ginger has dehttitely gone down, as will be t,een from 
the ligures to the eud of March 31st, 1929 which stood at 2,300 
tons (46,000 cwt). We shoukl not, however, forget that iii 
India very lare,e quantities of giuger are used in the preparation 
of eurries and for niedicinal purposes and conscquently the 
actual amount produeed may be considerably in excess of thcse 
figures if local consumption is takeii into consideration. 
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PART III 
DRUGS USED IN THE 1NDIGEN0US MEDICINE 

SECTION I 

DRUGS OP VEGBTABIvP, OR1GIN 

In the section dealiug with the evolutiou of the Indian 
indigenous drugs in Part I, it has been pointed out that they 
inclnde the drugs used in the ancient Hindu medicine and 
as vvell as those used in the Tibbi or the Mohammedau 
medicine. JSoth these systems have ministcred to the needs of 
the population of this country for niauy ceutttries. Besides 
these, the drugs used m the Western medicine, which have bcen 
introduced into India and which have becouie completely 
naturalisecl, are also included. This la.st group of drugs has 
been dealt with in detail in Part II, and it will be obperved that 
in that case particular stress has bcen laid ou their ccouoiuic 
aspects as their medical aspects are well-kuown. In Part III 
it is proposed to deal with a uumber of well-knowu drugs 
commonly used by the indigenous practitiouers which have been 
workecl out ou seientific lines. Those drugs which have 
not been examined by modern methods of research have been 
left out and for these the reader is refcrred to such works as 
Dymock's Tharmacograi^hia Indica', Watt's 'Dictionary of the 
Ecouomic Products of India' and other literature meutioned in 
Parts I and IV. 

It is fully realised that Part III of the book is very incom- 
plete as we have only been able to deal with a siuall nnmber of 
drugs out of htmdreds that are used. It is hoped, however, that 
as research on these drugs progresses and more material is avail- 
able, it will be possible gradually to expaud this section of 
the book. A compreheusive list of drugs given at the end of 
this book will give an idea as to the etiormous possibilities of 
such expansion. 

Many of the drugs dealt with iu the followiug pages have 
been investigated by workers of the Calcutta Scliool of Tropical 
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Mcdicine, but any recent work done by other workers has also 
been included. 



ABROMA AUGUSTA (N.O. Sterculiacere) 
Devil's Colton 

VERN.— Hind., Reng. & Culch.— Ulatkambal ; Bomb,— 
Olak-lambol. 

Abroma augusla «rom wild tlirougliout the hotter parts of 
India front the United Provinces to Sikkim, Khasia Hills 
and Assam. It is also cultivated iu gardens for its showy, 
deep-scarlet flowers. Tlie root of the tree is characterised by a 
thick fibrotis brown bark and both the root and the root bark 
are uscd m mcdicine as an emmenagogue iu menstrual dis- 
orders. The fresh viseid sap is said to be more efficacious and 
is used in dysmenorrhcea in doses of 30 grains a day. Thornton 
considered it to be uscful in the congestive and neuralgic 
varieties of dysmenorrhcea and tlionglit that it regulated the 
menstrual flow and acted as an uterine tonic. It is a very 
popular meclicine in the indigenotis systems. 

Chemical Composition : — Iyittle or lio prcvious work has heeu done 
on this drug. The material uscd 1>y the author consisted of the root 
secured locally. To tesL for the presence of alkaloid», the powdered root 
was extracled with l'rollius' licjnid. The extract taken up iu dilute 
HC1 gave all the reaetions for alkaloids. The amount, however, was 
less thau 0.01 per ceut. 

The petroleum cther extract showed the presence of a fixed oil and a 
little rcsinous uiatter; the ethereal solution gave further amouiits of 
resin; the alcoholic ostracl showed the presence of au alkaloid soluble 
in chloroforni (about 0.01 per ceut.) and also saine water-soluble bases 
iu larj^er amoimls, soine carhohydrates, resins and phlohaphenes. The 
cold aqueons extraet showed the presence of a fairly lai-jje amount of 
niucilagrnous matter. The hot acrueous extract did not sliow the 
presence of any iuuliu-like substanec. As the water-soluble bases were 
fomid to be predominaut, the niethod used by Henry for the isolation 
of betaine, choline and other water-soluble bases was applied to a large 
quantity of the powdered root. The yield of the total bases was 
nearly 0.1 per cent. 
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The root, thus, has tlie following constiluents : — (,1) A 
fixed oil, (2) resins, (3) au alkaloid iu minute qaautity (0.01 per 
ceat.), (4) w ater-soluble bases. 

Pliaimacological Action and Therapcutic Uses : — The 
alkaloid and different fraetions obtaincd diiring tbe conrse of 
analysis including the water-soluble bases were passed thvough 
pharmacological tests, bui uo remarkable activity was manifest- 
ed ou the gastro-intestinal traet, circulatiou, respiratiou, etc., 
nor was there any markccl effect on the uterus, whether virgiii 
or pregnatit, isolated or in situ. In the absence of auy sign 
of phj r siological activity, clinical trials were not carriecl out. 
S. Sirkar of Dacca (unpublished) has rccently found iu au 
aqucous alcoholic extract of the plant, fairly large quantities 
of uiagucsium salts in conibinatiou with hydroxy acids, besides 
gums, resins aud otlier organie residues. In view of the faet 
that magnesiuiu salts of sonie hydroxy acids are valuable as 
styptics, lie thinks that the utility of Abroma, augusla iu uterhie 
hsemorrhages uiight be due to the presence of the magnesium 
salts. Furtlicr work is necessary to dcteruuue the true nature 
of tlie active principles. 
Refetences : — 

(1) Heiiry, 1925, Jour. Amcr. Chem. Sac, p. 2721 ; (2) Chopia and 
Gliosh, 1929, Ind. Jour. Med. Rcs., Vol. XVII, p. 377. 

ABRUS PRECATORIUS (N.O'. Leguminosas) 

Indian or Wild I4quovice Root 

Vern. — Saus. — Gunja ; Hind. — Gaungchi, Rali ; Beug. — 
Kunch ; Tam. — Gundumani ; Tel. — Guri-ginja. 

It is a beautiful woody eliniber, found all through the 
plains of India and Ceylou aiid also along the Himalayas 
ascending to au altitude of 3000 ft. It flowers in August and 
September and the pods ripeu by the eud of the cold season. 
The seeds are slightly smaller than ordinary peas and are 
usually of a bright scarlet colour with u l)lack spot at oue end, 
though white seeds are also uiet with. The root is woody, 
tortuous and much branehed. Mohammedaii writers deseribe 
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the seeds under the naiiie 'ain-ed-dik' (cock's eye) aud statc that 
they are hot, dry, toiiic aud aphrodisiae. The small, slfiniug 
red seeds are rtsed by goldsmilhs as weiglits, eacli weighing 
aboul 1.75 grains. Thcy are also used domestically as orna- 
men ts and deeoratious for boxes, etc. Tlie seeds are poisouous 
and are used by sweepers and other iower class people for 
criniinally poisonmg cattle to obtain their skins. The seeds 
are gronnd iuto a paste and made inio needles wliich are inserted 
nuder the sldn of the aniiual. vSimilar needles have also becn 
used to produce crhniual abortion. The praetice, however, is 
gradually disappearing. 

Chemical Coinjwsition :— A watery extrtict of the bruised seeds of 
Abius frocatoilns, when dropped iuto the eycs, prodnces au inflamma- 
tiou of the eoujunrtiva. This irritant actiou was tliouglit to be due to 
a speeial bacillus called jeyuirity bacillus, which grows iu the infusion 
of the seeds. hater observations, however, show that the toxic aud 
irritant actious were due to a principle called abrin which is of tlie 
ivature of a toxallmuim. "Resides abrin, the secds also contain poisouous 
proteins, a fat-splittiug eiuyme, abrussic acid, Inemagglutiuin aud 
a quautity of mease. The shcll of the seeds contains a red colouring 
matter. The leaves of the white seeded variety are soniethues chewed 
separately of with culieb and sugar, as a cure for lioarseness and 
aphlhous stomatitis. Thcy eoutaiu. glycyrrhizin aud abrin. The root 
also yields fflyeyrrliiyiu. 

Pharmacological Action :— Abrin is au inteiisely poisouous albumin. 
Doses of about 1/1000 ingin, to 1/2000 mgin. per kilogram hody weight 
iujected subeutaneously are said to be poisouous. Au iufusion of the 
hruiscd seeds when applied to the coiijuuctiva may eause fatal poisoaing 
due to absorptiou of the tosic abrin through tlie coujimctiva. Abrin 
contains two fractious— a glohuliu aud an. albumose— the former being 
inore powerful. It is a very powerful irritaut and prodnces cedema 
aud ccchymosis at the site of iuoculation. It has little or no irritant 
action on the mouth and throat and is digested and Teudered hannless 
iu the Rtonuicli. One interestiug pheuonienon about abrin is that, when 
it is iujected iuto aninials iu iiifimtcsiiiial doses, the aniiual rapidly 
acejuires kuuruni ty to the action of the poisou. 

Therapcutic. Uscs ; — This plant has been used for medicinal 
purposes by the Hindus froiu very early times aud Ayitrvedic 
works like 'Susruta' mention it. The leaves have a sweetish 
taste and their juicc is used as a cure for lioarseness ; it is 
applied to pailiful swelliugs mixed with bland oils. The root 
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is sometimes usecl as a substitute fur liquorice but it is a poor 
substitute, 

Abrin or an infusion of the clecorlicaled seeds of jeqnirity 
has been used as an irritaut to the cyc iii cascs of grauular lids 
and for corueal opacities. It causes au aeute inflammatiou 
whicli iniproves the conditiou iu some cascs, Ijut it must be 
regardcd as an exceedingly dangerous reniedy, as the inflamma- 
tiou is eutirely heyond control. Iu aiiimals the eye is often 
completely dcstroycd by tlie application of abrin. Iu modern 
niedicine, abrin is no longer used. 

Refcrenccs : — 

(1) Warden, 1882, Amcr. /om: Pharm., Vol. 54, p. 251; (2) Martin, 
1887, Proc. Jioy. Soc, Vol. 42, p. 331; (3J Martin, 1888, Pharm. Jouin., 
p. 234; (4) Martiu, 1889, l'liarm. Joitrn., p. 197; (5) Konper, 1894, Pharm. 
Joitrii., p. 937; (6) Wieuhaus, 1909, Biochem. Zlschr., Vol. 18, p. 228. 



ACORUS CALAMUS (N.O. Aroidere) 

The Sweet Flag 

Vern. — Hind. & Beug. — Bach, Gora-bach ; Guj. — Vckhand ; 
Tam. — l'ashambu ; Tel. — V asa. 

It is a semi-aquatic peremiial with iudefinitcly branched 
rhizome. It is rcally a nativc of ICurope and North America 
but is cultivatcd in damp marsby places iu India and Burma al 
an altitude of 3,000 to 6,000 feet. It is exceedingly coinmon in 
Manipur and the Naga Hills, and has cstablished itself on the 
edges of lakes and streams. Tbe loug creepiug* horizontal 
rhlzomes are colleeted in the autunm, are cut iuto pieces and 
after dryiug are used mcdiciually. 

Chemical Composition : — The dried rhizome yiclds 1.5 per cent. of a 
neutral, yellow, aromatic, esscntial oil havinjj an a,L(reeable odour. The 
fresh aevial paits yield aboul 0.123 per cenl. of the volalile oil; the 
unpeeled roots, however, ,nive a mucli better yield from 1.5 to 3.5 per 
ceut. The chief coiistituent of lliis valuable oil ia asaryl-alilehyde. 
There is also a bitter glucoside liamed acorin aud certaiii other 
substances, such as engeuol, asarone, pinene and camphene are present. 
Besides these, the drug eoutains an abu.ndati.ee of stareh atid a Iittle of 
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tanuin. The oil obtaiued from tlit Indian Acotus calamus whs studied 
liy Rao, Sudljoi-ounli and AValsou (1925). They found tliat thi.s oil does 
not eontain thc lovver boilinjj eon.slitueiits t>uch as pinene, camphene, 
etc, in thc commercial oil from IJurope. 

The properties of the Indian oil hnve been found as follows. : — 
Specilic K'i'avity, 1.069 at 15° ; optical rolation +6.2° ; saponification value, 
5.1; saponification value afLcr aeetylatiou, 16.6; arid value, 1,4. 

Therapeutic Uscs : — The rhizoine is emetic, uauseant, auti- 
spasiuodic and carminative. In doses of 35 to 40 grains it 
produces a violent and persistent cmesis. It has an espectorant 
action due to the preseuce of the essential oil and is nsed as a 
remedy for asthma. The drug is a very old remedy for chronic 
diarrhoca and forms part of a nuuiber of mixtures used in the 
Hindu medichie. Evers (i!875j tried it in chronic dyseiitery 
witli ffood resnlts. Henry and Brown (1923) tested it and came 
to the conclusion that whatever actioii it had was due to the 
presence of tamiins. Chenncally, there is no other coustiUient 
whieh might be held responsihle for its astringent actioii. 

Rcferenccs : — 

(1) Hrltlsh Pliarmaccutical Codcx, 192.'); (2) Rao, Sudboroush and 

Vatson, 1925, Jour /»d. Inst. Sci., Vol. 8A, p. 144; (A) Henry and 

Brown, 1923, Trans, Koy. Soc. Trap. Mcd. and Uyg., Vol. XVII, p. 378. 

A.DHA.TODA VASICA (N.O. Acanthaceae) 

Malabar Nnt tres 

VERN. — Sans. — Vasaka ; Hind. — Arusha, Bansa; Beng, — Bahash, 

Vaaaka ; Guj. — Aduh o, Bansa; Punj. — Bhckkar ; 

Tam. — A ilhat o dai. 

Adhaioda vasicci is a sraall evergreen sub-herbaceons bush 
which grows all over the plains of India and in the lower 
Hinialayan. ranges aseending to a height of abont 4,000 f eet above 
the sca-level. In Sanskrit it has maivy names 'anisak' (not 
augry), 'vansa' (giving perfmnc), 'vrisha' (chief), 'sinha mukhi' 
(lion mouthed). The plant has lmnutely pubescent eutire leaves 
arising from swolleu uodes ; the flowers are white. or purple in 
colour. It is well-knowu to the people tlirougliout the country 
and a yellow dye is commonly obtaiued from its leaves. The 
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leaves, the roots and tlie fkuvers are extensively used in iudi- 
genous mediciiie as a rcmedy for eokl, cougli, broncliitis and 
asthma. It is ofteu given in the fonn of juice exlracted from 
the leaves, mixcd up with giuger or houey, in doses of $■ to 
1 ouuce. A decoction is also made from tlic leaves aud dried 
leaves are administered in powder fonu iu doses of 30 graius. 
Both the decoction and powder fonn constitueuts of many pre- 
parations usecl in the Ayurvedic mediciue for varions affections 
of the respiratory tract. In chronic broncliitis and asthma it 
is said to be specially efficacious. For the latter disease the 
dried leaves are made into cigarettes and are smoked. U. C. 
Dutt says, "the medicine was considered so serviceable iu 
plitliisis that it was said, no mau suffering from this disease 
ueed despair as lcmg as Vasaka plaut exists." The juice of the 
leaves is used iu diarrhoea aud dyseutery iu Southern India 
aud the powdered leaves are used in malarial fevers. Iu Burma 
and in Northern India the leaves are applied locally iu the fonu 
of a ponltice ou rheumatic joints, iiiflammatory swelliugs and in 
neuralgias. The leaves are said to be toxic to all forms of lower 
life, preveiit the growth of lower aquatics aud check the deve- 
lopment of parasitic vegetatiou. According to Watt, the alco- 
holic extract of the leaves is poisonotis to flies, fleas, mosquitoes, 
ceutipedes and other insects. From the above reiuarks it will 
be scen that the plant is popularly believed to have remarkable 
medicinal properties. 

Chemical Composition : — As long ago as 1888, Hooper published 
iletails of chemiral analysis of the drug ciirried out by himself. He 
f nun d that an odorous volatile prineiple probably of the nature of an 
esseutial oil and a non-volatile body of the nature of an alkaloid called 
vasicinc were present. Ilooper's work \vas confittued by Boorsma of 
Java, who further investigated the alkaloid and tested its physiological 
properties but it has liot been possiblc to find any record of this work. 
A thorough analysis of the drug ivas made and suflicient quantities 
of the alkaloid were obtained to determine its phannacologieal artion. 
We could not, hawever, collccl a sufficient quai\tity of the cssential oil 
to test its physical, chemical and physiological properties. 

The alkaloid is foiind in the leaves to the extcnt of 0.25 per cent. 
The hase oecurs as needle-shaped crystals aud has a melting poiut of 
182°C. It is easily soluble in alcohol, is slightly solublc in cold water 
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but more sc> iu hol water. A 2.0 per ceut. solution in ehlorofonn is 
optically inactive. Vasiciue hydfochloride occurs iu Ji^hl, cream-eoloured 
ciyt>lals, has a meltiug pohil of 180°C aud ia very solnble m lvaier. 
Vasicinc tarl.ra.tc was also prepared aud is a soLuble sall. The mole- 
cular weight of vasicine was delermhied and found to he 188 which 
agrees wilh tlie empirical formula C^H^N.,0 found by mialysis. 

I'liarmacology of Vasicinc :— The alkaloid va&icine and its salts 
are not vcry toxic to imdiffercntiatcd protoplasm. Tliey have little or 
no effect on thc free living protozoa s>i\ch as PotoHKrc/mii cnudatnm not 
bave they any tosic or hihibitory effect on tlie cultnres and grovvth of 
streptococei, staphylococci, B. coli, B. diphlhcricv or P. tubeiculosis. Jt 
is pos^ilile that the autiseptie propcrtiea of tlie leaves recordetl by 
previous observers may be dne to tlie volatile priuciplc. Solutions of 
conccutrations of 1 to 5 per cent. are not irritant to the mucous 
■ meiiibraue. The alkaloid has a, bitter taste lutt has no marked efiect on 
thc movemcnts of the aliracntary canal. In higli concentrations (1 in 
20,000) tim pcristallic movcnients of the isolated gut are inhibited, 
probably owing to depressiou o£ the vagat endings. Inlravenous iujec- 
tions in animals prodnce a slight iall of blood pressure due partly to 
direct dcpressiiig effect on the cardiac muscde aud partly to depression 
of the terininations of thc vagi in the heart. There is lio effect on the 
blood vesscls. 

In the lungs o{ expcrrmental animals the alkaloid, wheu giveu 
iutravenously, produces a sliglit but a persistent broncho-dilatation. 
Tliis action is in all probability due to depression of the vagal teriuinals 
in the brouchi as it is abseni with sniall doscs of pilocarpine. After 
administration of atropine, the bronclio-dilator effect is more pronounced. 
Thc drug has a \vell-iiiai - kod expectorant aetion and it is jprobable that 
the essential oil plays an important part in this directioti. 

Thorapcutic Uscs : — CliuicaHy, au alcoholic extract made 
Ironi fresh aud dry Adhatoda leaves was giveu an exteusive trial 
in the Carmichael Hospital for Tropical Diseases. Previously a 
tiucture made from tlie leaves was tried in variotis civil hospitals 
and elispensaries in different parts of India at the instance of the 
Indigenous Drugs Cominittce. Most of the cvideuce prodticed 
showed that the drug has a delinite expectorant action. In 
acute bronehitis it was found always to afford relief, especially 
where the sputum was thick and tenacious, aeting in very nuteh 
the sanie way as ipecacnauha. In chronic bronehitis the cough 
is relieved aud the sputum is liqucfied so that it is brought up 
more easily. The depression of the vagal terminations further 
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relieves irritatiou and spasm of the hrouchioles. The cxtract 
was also triecl in a mmiber o£ cases of bronchial asthma but 
relief affordecl by it was not marked. As l h e auimal experi- 
meuts poirited to synergistic aclioii of atropiue aud vasicinc a 
combination of tlie extract with belladonna preparations was 
tried in cases of asthma of vagotonic orig'iu but thc results were 
not very satisfactury. 

As recrards the cffect of the drug in tuberculosis ol the 
lungs the author's conclusions are also in accord with those of 
the Indigeuous Drugs Committee. The drug is absolutely use- 
less in curing or rreventing the progress of this disease in 
experimental animals or human beings. There is no doubt, 
however, that it relieves the irritable cough by its soothiug 
aetion on thc nerves aud by licmefying the sputum which makes 
expectoration easier. 

Suinmary : — Chemical aualysis of Adhatoda vasica shows 
the presence of two active principles : (a) an alkaloid vasicine 
whosc empirical formula we liave fouud to be C, 1 H 1; ,N.,0 of 
molecular weight 188, (b) traccs o E a volatile principle of the 
nature of an essential oil. Vasicine has no marked aetion ou 
the alimcntary canal or on the circulation. It procluces slight 
but persistent broiicho-dilatation in experiinental animals aud 
this effect is considerably iucreased after admiiiistration of atro- 
piue. The essential oil prescnt iu the leaves appcars to be 
chiefly responsible for the expectoraut aetion of the drug. 
Clinically, the fluid extract prepared from the leaves has well- 
marked expectorant propertics, it relieves cough, liquefies 
sputum which is then coughed up more readily. It is not 
effective in relieving attaek of bronchial asthma. In puhnonary 
tuberculosis it has no aetion whatever. 

Rcfcicuccs : — 

(1) Hooper, 1888, Pharm. Joum., Vol. 18, p. 841 ; (2) Chopra and 
Ghosh, 1925, Ind. J om: Mcd. Res., Vol. XIII, p. 205; (3) Sen aud Ghosli, 
1925, Jour. Ind. Chcm. Soc, Vol. I, p. 315; (4) De and Roy, 1927, Jottr. 
Ind. Chcm. Soc, Vol. IV, p. 541. 
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JEGLB MARMELOS (N. O. Rutacea;) 

Bael Fruit 

VRRN. — Saus. — Siiphal, Bilva ; Hind. & Beng. — Bacl ; Guj. — 
Bilinu-phal ; Tam. — Vil-va-pazham. ; Tel. — Bilva-pandu. 

The tree is indigenous to India and is found wild all ovei- the 
Sub-Himalayau forests, in Bengal, in Central and Serati: India 
and in Bunna. It is also eultivated to a great extent. It is 
liekl sacred by the Hiudus and its leaves, whieh are temate, 
are presented to God Siva as offerings by the devotees. It is 
often planted near the tempks. The Hiudus cousider it au 
emblem of fcrtility and a very anspieious plant. In the Hindu 
medicine dift'erent parts of the faael tree are used. The root 
bark is used in the form of a clecoetion as a remedy in hypo- 
chondriasis, melancholia, intenuitteut fever and palpitatiou 
of the heart. It constitutes au ingredient in the 'Dasamul' 
or ten roots used by tlic Hindu physirians. The leaves are 
made into a poultice and applied lo iuflained parts. The 
fresh juice is bitter and pnngent, aud wheu diluted with waler 
is pvaised as a remedy in catarrh and feverishness. The fruit, 
both grecn aud ripe is used against diarrhcea aud iutestinal 
conditions, For diarrhcea and dysentery the 1 roasted or sun- 
dried unripe fruit cut in slices is geuerally used. The 
astringent riud of the ripe fruit is employed in dyeing and 
tanning aud il is also used mediciually. No drug has been 
longer aud better known nor more appreciated by the inhabi- 
tauts of India than the bael fruit. Two kinds of fruit are 
available in the market — a small aud wild variety aud a large 
eultivated variety. The full-growu fruit of either variety, when 
it jusi beftius to ripcu, is best for uiediciual purposes : — 

(1) The unripe or half-ripe fruit is re^arded as an 
astringent, digeslive, stomachic and is said to be an excellent 
remedy for diarrlura owing to the presence of tanuins or 
mucilaginous substances. Tt is said to be particularly useful 
in ehrouie diarrhoeas. It is somotimes used in combination 
with opium by the Aynrvedic practitiouers. The fruit is also 
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sliced and a coufiture made from ii is largely uscd by the Hindu 
physicians in the treatment of diarrhoeas and dyscnteries. 

(2) The ripe fruit is sweet, aromatic and cooling. Wheu 
takeu fresli it possesses laxativc properties. The dricd pulp 
is pale orang e or flesh-coloured aud whcn mixed witli vvater 
yields a pleasant orauge-coloiircd 'shcrljet' which has niild 
asLringent properties. 

Chemical Composition : — Accordinuf to some authoiitics, bael 
contiiius taunie acid, a volatik oil, a bitter priuciplc and a balsamic 
principle resenibling balsam of Peru, These findings liave, how- 
ever, beeu criticised by Fliickiger and Haiibury \vho are of opiiiicm 
that the dry pulp of the fruit conlaius chiefly mucilage and probably 
peetin. They could not find aiiy appreciable quautity of taimiii to 
account for the astringent properties so ofteli a.scribed to tlie drug. 
Ileury and Broivn (1924) examiiied tlie fruit aloug with a .mrmbcr of 
veputed autidysenteric remedies. Tlie dried pulp was exhausted with 
boiliug alcohol, the extvaet coueeiitrated in vacuo and the thick syrup 
diluLed with water to precipitate fatty and resiiious liiattcrs. The liquor 
from this precipitate, after couceutration in vacuo to/ remove all alcohol, 
was tested by them on a free living ciliate pruto/oon, Glaucoma. The 
solution was found to be markedly toxic to glaucoma but owiug to the 
large amoiint of gum present it proved difficult to get a satisfaetory 
preparatiou of the taunins of the plant but eveu in the impure form 
these appeared to be fairly aetive. They came to the conclusiou that 
the drug may owe its activity to the lamiins that are present siuce these 
are toxic to Glaucoma. 

A more recent work is that of Dutt and Dikshit (1930). The roots, 
seeds, bark, leaves and fruits were extracted wilh various solveuls and 
the composition determined in each case. The roots, leaves and bark 
were found to coutaiu reducing sugars and tanuiu mainly. The fruit 
pulp yielded, in addition to the usual substances, a body which has beeu 
iiamed marmelosin. This is considered to be one of the most importaut 
aetive principles of the fruit. Tlie seeds, when erushed and cxtracted 
with petroleum ether, gave a light yellow oil wdiich has bcen found 
to possess very good purgative properties when takcu internally iu 
doses of 1.5 gin. 

Therapeiiiic Uses : — Bael is believed to be an iuvahiable 
remedy in obstiuate cases of chronic diarrhcea and dysentery, 
where there is no fever, and is givcii either in the form of a 
powder or in the form of a confectioii. It was so commoiily 
used by the Western praetitioners in India in old days that it 
found its way iuto the British Pharmacopceia. The three pre- 
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paratious commonly used vverc : — (1) Extract of bacl made fiora 
fresli um-ipe fruil given in half to one drachm closes several 
times a day, (2) liquid estract of bayi preparat from dried 
slices of unripe fruit prescribed in doses of one to two drachins, 
(3) powdered dried pulp kept in airtight bottles given in doscs 
of half to one drachm. 

There is liardly any literature of recent date on the use of 
the bael fruit in amcebic dysentery. It appears to have little 
or no effect in acute dysentery when there is defiuite tenesmus 
aud diseharge of blood and inacus, Lhough the powdered d mg 
is specially reeonnnended for this condition. The beneficial 
effects of the bael fruit is, however, most cvident when the 
condition has become subacute or chronic. Aftcr its adnrmis- 
tration in these couditions, the blood gradually disappears 
aud the stools assuiue a more fceculent and solid fonu. If 
bael is contimied for sometime, the imicns is also decreased 
and mciy clisuppeai: It is very useful in patients suffen'ng- from 
chronic dysenteric condition charaeterised by alteruate diarrhoea 
and constipatiou. Claims have also been made that it relieves 
flatnlent colie in patients sufl'cring froin a condition of chronic 
gastro-iiiLestinal catarrh. In the after treatment of bacillary 
dysentery, bacl is a useful adjnvant. Accordiug to Acton and 
Knowles (.1927) the cliief trouble with such patients, as a rule, 
is constipatiou which if not relieved docs not allow the 
nlcerated surfaces to heal firmly. Bael 'sherbet' is a useful 
addition to the dietary at this stage and acts chiefly as a 
demnlcent. The pulp of the fresh fruit uiay bc» nrbsed with 
sugar and creaui or with curds or made into a 'sherbet' by strain- 
ing it throufih a piece of muslin to remove seeds aud mucilage. 
lu cases of spruc also, the bael fruit has been spokeu of highly 
by Manson-Bahr. In many patients, especially those in the 
pre-sprue or early stages of the disease, it is undaubtedly 
lielpful. The fresh fruit is best taken raw mixed with sugar 
thougb dried fruit has also been recommended. 

Summary : — Bael fruit has been tiscd iu the indie;enous 
mediciue for a very long time aud it had sucli a great reputa- 
tion in the treatment of diarrbcoas aud dyscntcries that it was 
made official in the British Pharmacopceia. Besides tanuins, 
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no other active principle ot any imporlance have so far been 
discnvered. It has vury litile beuerleial aciiou iu acnte 
dysenteries but iu chrouic cas-,us it relicves symptoms ou account 
of the preseuce of large qv,antitics of mucilage which acts as 
a denmlcent. It does not appear to lmve any speciiic cfl'ec-t hi 
eithcr amoebic or bacillary dysentery. 

Iiefeient.es ■ — 

(1) Henry & Brown, 1923, Tnins, Royal. Soc. Twp, Mcd. and Ilyg., 
Vol. XVII, p. 378, (2) Acton & Kuuwles, 1927, Dysenteries in India. 
Thaekcr, Ppmk & Co., (3) Dikshit & Dati, 1930, Joui. Iud. Chcm. Soc, 
\o1. VII, p. 759. 



ALANGIUM LAMARCKII (N.O. Cornaceas) 

VBRN. — Sans. — Ankoia ; Hind. — A k oh, Ditera; Beng. — Akar- 

kanta ; Bom b. — Ankoia ; Girj. — Onkla ; Tam. — Alangi ; 

Tel. — (hluga-chcttu, Kudagu. 

It is a deciduous shiub or small tree mel willi in forests 
throughout India and Burma. The root bark is used in 
indigenous mediciue as an anlhelininlic and purgative. It has 
also a reputation in leprosy and skiu diseases. Dr. Mohkleen 
Slieriff found it to be an efficient unctic in 45 to 50 graiu doses 
aud a good febrifuge iu 2 to 5 gram doses. 

Chemical Composition : — A prelinrinary assay of the bark showed 
the preseuce of about 0.82 per cent. of an alkaloid on the air-dried 
material. Systematic Chemical examination gave the following 
lesulte :— (n) Petroleum etlier extract (B. P. 85° to 70°), 0.40 per cent. , 
(b) Absolute ether, 0.66 per cent.; (c) Absolute alcohol, 4,01 per cent.; 
(d) Alcohol (70 per cent.), 3.5 per cent 

Detailed cliemical study revealcd the preseuce of an alkaloid and 
a fair amount of potasium ehluiide bnt no tannius or jfhicosides. 
The base was purified to a ^reat extent but ah attempts to iirepare a 
crystalline salt have tlnts far lieeii frustrated. The sulpliatc of the base 
was obtained as a white powder which \va<* lotuid to bc hj'groscopic 
and had a tendeney to tuni yellow cm keepinp;. 

Pharmacological Action : — The pharmacological aetion of 
the sulphate of the active principle of Alangium lamarekii has 
becn studied in the departmeut of Pharmacology, Calcutta 
School of Tropical Medicine. In doses of 4 to 5 ingin, per kilo 
body weight, adiniuistered intravenously in cats, alanginc 
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sulpliate praluces a sharp fail of blood prcssure of about 
30 to 40 mm. T'liis fail is only temporary atid within 1 to 2 
nhiiutes tlie hlood pressure returns to the normal level. The 
auricles and the ventrieles are dilaled and the strength of the 
heart beats is reduced. The depression of the lieart is also 
uoticed in isolated perfused inammaliau liearts. Respiration 
becomes irregular. The tone and the peristaltic movements of 
the mtestmes are increased and therc is an increase in the 
volumes of the iutestines, the spleen and the kidney. Detailed 
stncly of the pharmacology j s being carried on. 

Thcmpeulic Uses : — The claims niade regardiug the. 
therapentic efficacy of the drug have not bcen investigated 
reccntly by any worker. The laboratory stiicly of the aetion of 
the drug has been completed. 



ALIJUM SA.TIVUM (N.O. Liiiacere) 

Garlic 

Vkrn.— Saus.— Lasuua ; Hind. — [.asan ; Belit?.— Ras un ; 
Tani.— Vallai pihulu ,- TeL—VellulU tclla-gadda. 

Garlic is very commonly fouud all over India. Not only 
does it grow wild, but is also extensivcly cultivated on account 
of its use as a s])ice. As a mediciue, garlic was held in great 
repnte by the ancient physicians of India. It is considered 
to be hot and stimnlant, and is administered in fevers, coughs 
and other debilitating conditions. It has also a repntation as 
a febrifuge in interniittent fevers. Kxternally, the jtiice is used 
as a rubefacient in skin diseases and as ear drops in ear-ache and 
deafness. It has also been used to a fairly large extent in 
Western medieine. 

Chemical Cumposition : — The active principle of garlic is a volatile 
oil which may be readily obtaiued by distilling the hruised bulbs. The 
oil is a elear limpid liquid of a dari: browii or yellow colour; it has ari 
inteuae garlic odour and the yield is from 0.06 to 0.1 per cent. Its 
specific gravity at 14.5° is 1.0525 and it is oplically innetive. When 
purified it ip colourless and can be distilled without decomposition. 
With some samples, cven at winter temperature, the oil becomes 
semksolid through the depasition of fine rrystals. Semmler forffldl 
18 
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that the oil deeomposes when heated to 1S0°C. Fractionaled mider 
16 mm. pressurc, four differeut fractions were oblained : — 

Fraction I (6 per cent.) consists of allyl propyl disttlphide, H has 
the odour of ouions and givcs a vuluiniuous prceipitate with mcrcunc 
ehloride. 

Fraction II (60 per cent.) consists of diallyl disulphidc which has 
the odour of garlic. It is reudercd colourless by distilliug with a Httle 
potassiutn. 

Fraction III (20 per cent.) boils between 112° to 122° C at 16 mm. 
pressure. 

Fraction IV (10.5 per cent.) boils abovc 122° at 16 mm. pressure and 
deeomposes oli fui-ther distillatiou. It consists maiuly of polysulphides. 

It will tbus be seen that garlic does nol contain any allyl sulpbide 
in any ol the differeut fractious oblahied by distillatiou. Allyl 
sulpbide was previously tliought to bc the chief constitueiit. 

Theiuprutic UsttS : — Extcrnal Applicalion. — Garlic juice 
lias been employed as an antiseptic in rdcerated surfaces aiid 
wounds with satisfaetory results. Garlic juice mixed with 3 or 
4 parts of ordinary or distilled waler (suecus allii) has been used 
as a lotion for wasliing- the wounds and foul ulcers. Definite 
improvemeiit in the coudition of infected wounds was noticed 
within 24 hours after washing with this lotiori and a very 
marked and decided improvemeiit within 48 hours. Not only 
was the purulent dischavge markedly decreased bnt the pain was 
also considerably relieved and in some cases it entirely dis- 
appeared. No injury to the tissues could be noticed as a result 
of application of this solution. Though the carbolic acid co- 
efficient of this solution was found to be rather lower than 
other antisepties (Rideal-Walker co-efficient = 2) , it possesses 
the distinet advantage of being nmeh less irritaut to the tissues 
thau carbolic acid. Whereas it is seldom possible to use 
carbolic acid lotion in a greater strength than 1 in 40 (2-J per 
cent.) the suecus allii can bc employed in a strength of 20 to 
25 per cent. without appareut injury to the tissues. Minchin 
(1916) states that he has used allium preparations in the treat- 
meut of suppurating wounds and foul ulcers for 15 years and 
obtained very satisfaetory rcsults. 

Internal Administralion : — Garlic is an excellent medicine 
•in sevefal forms of atouic dyspepsia. Suecus allii has been 
adnimistered in 10 to 30 minim doses in several cases of flatu- 
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leuce and colic and good results have beeu repoited. The 
essenlial oil of garlic is absorbed iuto thu circulation and is 
excreted through the lungs and bioucliial lnncosa acting as 
a good antiseptic and antispasmodic. Lamb (1925) reconi- 
nicmds garlic in the fonn of tinct. allii, eitlier alone or in 
combiuatiou with the usual expectorant mbctuves. When llierc 
is much gastro-iutestiual catarrh, garlic iu the fonn of an oint- 
meut is rubbed on the abdomen, a binder being applied 
aftcrwards. It is said to be very eflective in bronchial and 
asthmatie complaiuts. According to Minchin (1916) garlic is 
n remedy for many diseased conditions. He cousiders it as 
a prophylactic for typhus, typhoid and diphtheria. He advises 
in the rirst two diseases the trial of 1 drachm of snccus allii 
sativi every four to six liours, given in beef tea or with syrup. 
For a child under twelve, \ drachm in syrup is surHcient. 
Given early in typhoid fever it will altnost abort the disease, 
and its actiou as an iutcstinal antiseptic makes it valuable at 
any stage of the disease. In diphtheria the coustant applica- 
tion obtained by chewing a 'clove' of garlic removes the 
liicnibranes, reduccs temperature and relieves the patient. 
About 1 or 2 oz. of garlic cau be used iu this way in three or 
four hours. For a week after the membraiie disappears, 1 or 
2 oz. of the bulb should be chewcd daily. The diphtheritic 
patient has no taste or smell, and merely huds the garlic bot. 
Used iu an iuhaler three to four hours daily the succus rapidly 
relieves the dislressing features of whooping cough. For young 
iufants and children 20 to 30 niinims of the succus iu syrup 
every four liours gives rapid relief in early cases. 

Crossmau (1918) thiuks tbat garlic, if given in sufficieut 
doses, is an iuvaluable remedy iu the treatment of pneu- 
monia. He used it for 2 years in the treatment of lobar 
pneumonia and, according to bis published report, in uo instance 
has it failed to briug the temperature, pulse and respiration 
dowu to normal in about 48 hours. In uo case was the crisis 
deferred beyoud the 5th day of the disease. He chiefly used 
tiuct. allii made Irom garlic bulbs (strength 1 in 5) and gave 
it in doses of half a drachm of the drug in water every 4 hours. 
The results in other bronchial iufcctions, e. g., bronchilis, 
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brouchiectasis, fccticl bronchitis aiicl influenza, were uo less 
promisiug. 

In pulmonary phthisis, garlic and its prepavations have 
been nscd vcry extensively. Thcre ave scveral proprietary 
prepavations on the market at Ihc prescnt niomeut which 
contain either the juice of garlic or its constilueuts. In tuber- 
cular afiections of the lungs, garlic juicc often diminishes the 
obstinate cotigh and expectoratiou. The appetite is improved 
and in some cases night sweats are also known to subside coin- 
pletely. As a rcsult of the sensation of wcll-being and comfort 
produced, sleep is induced and digestion improves resulting in 
gain in weight. Minchin (1916) warmly advocatcs the use 
of garlic preparations in tuberculous affections. Accordiug to 
him, allyl sulphide cati be used in all tuberculous lesious in 
accessible situations or iti those wliicli can be rendercd aeces- 
sible. He has treated a number of cascs of tuberculosis of 
the laiynx m mau hy l to 1 drachm closes of the juice 2 to 3 
times a day and has always obtaiued very good results. 

Froin the satisfactory cliuical results, further studies are 
called for. 

Kcfercnces : — 

(1) Fitiliemore, 1926, The Kssenlial Oils ; (2) Minchin, 1916, Mcd. 
Press and Circ, June 13; (31 Crossman, 1918, quotcd in M c dicat Anuual, 
1918; (4) Latiib, 1925, Clinical Jomii., Vol. 1,1 V, p. 275. 

ALPINIA GALANGA (N.O. Citaminete) 

The Greater Galaugal 

Vern. — Saus. — Kulinjana, Dumparastma ; Hiiid. — Kulan jan ; 

Beng. — Kulinjan ; Mar. — Kosht-kulinjan ; Tam. — Pera- 

raltai ; Teh- — l'edda-dumpa-rash-trakam ; Pers. — Khus- 

raveduruc-kalan ; Arab. — Khulanjan-c-kabir, 

Khulanjane-qasbi. 

It is a pereunial plant fotiud in Rast Bengal and South 
India. It is a native of Sumatra aud Java but is uow complete- 
ly naturalised in many parts of India. The plant has a 
reputatiou in the indigenous systeni of medicine and is fairly 
largely used in Southern India. In Mysore, it is a doniestic 
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inedicine and is limcli nsed by old people with brouchial catarrli. 
Tlie rhizomes are useful in rhemnatisni and catarrhal affections. 
The tubers and seeds are said to possess carminative properti e& 
and are uscd as a fragraut adjunet to compkx prescriplions. 
lu tlie Moliaiiimedan inedicine, it is considered lo be a good 
reinedy for impotence and uervous debility. 

Chemical Cumpositioti : — 'I'he coiistitueiils of Galanya root have 
becn isolatcd hy Jahus (Kirtikar and Basn). Ile fouud three differelil 
eompouuds, campheride, galaiufin, and alpiniu. No detailed chemieal 
work bas 'vcccnlly bcen doue to coiifirm these iiudiiigs. JProin tlie 
grecii rlii'/omes, a pale yetluw oil with a plcas,aut odour can be obtained 
ou distillalion. Tiris oil contains 48 per cent. of methyl cimiamate, 
20 to 30 per cent. of cineolc, camphor and probably d-pineite. 

The phannacology «f this drug was studied by N. T. S. Yajolu 
in. tlie Department of Pharmacology of VizaRiypatant Mcdieal CollesJe 
(unpublished) . 

Pharmacological Action : — Iiitravenous injectious of small doses of 
a tineture or an infusioii of A. galanga, produce a sharp fail in blood 
pressure in cxperimental animnla. The blood pressure, htrwever, comes 
to normal ia a short time. The fail in blood pressure is acconipaaied 
by a rist? in the volume of the intra-abdoniinal organs like tlie spleen 
aad tlie iiite.slincs shouiug tliat dilalatiou o/ the splanelmic blood 
vessels is one of the canses of the fail of blood pressure. The cou- 
traetions of both the auriede and the vcutricle are lesseiied showing 
that the drug bas a depressant action ou the heart. Dilalatiou of the 
peripheral blood vessels is observed when they are perfused with 
physiological saline solutimis eontaining variems rnncerArations of the 
drug. The drug is a depressant to the cardio-vaseular System. 

Respirations in cxperimeutal auitnals are stimuJated in small doses 
but depressed with larger ones, the lespiratory centre being paralysed. 
The iniportant action of tlie drug is, howcver, on the brouchioles. 
Bven small doses produce a dilalatiou of the brotichioles and this effect 
is mui'li more proiioiineed wheu the dose is inereased. Asthma-like 
coiiditions produced artificially iu auimals by administering piJocaipiiie 
are immediatcly relievt'd b}' small doses of the tinetave of A. galanga. 

The drug has lio marked action on other syslems of the borly. 
The seeretion of urine is slightly diminislied, but this effect appears 
to ba vaseular, for the rate of seeretion rames to normal as soou as the 
blood pressure comes lo normal. The isolatcd uterus is rcliised aad 
its ccmtraclions hecome regular. The action on tlie gastro-iiitestinal 
traet is similar to tliat produced by other esaential oils. 

Thcrapciilic Vses : — As a volatile oil is one of the impor - 
tant constituents of tlie drug, suggestious have becn made to 
try il for tlie same purposes as the other volatile oils, e. g., as a 



27S DITA BARK 

carmiuativc. The tlrug has a. slight irritant action ou the 
mucous meiubraiie of the stomacli and this may be used in pro- 
ducing a reflex increase in the brouchial secretion. As the oil 
is excreted through the lungs it acts as an expeclorant. It 
appears, therefore, that the popular use of the drug as a remedy 
for inany respiratory ailuients is justifiecl. Yajolu fouud 
that administration of a paste of A. galanga iu houey lessened 
the paroxysms of cough in children suffcriug from whoopmg 
cough. He also fouud tliat in young children sufferiiig from 
bronchilis administration of this drug relieved the distressiug 
symptoms and also had a favourable action on the temperaturc 
of the patients. The drug, therefore, promises to be of use iu 
respiratory troubles especially those of children. The anti- 
spasmodic action of the drug may also prove useful in couditions 
like asthma. 

Iu affections of the gastro-intestinal tract the drug can be 
used like othcr volatile oils. It has got the advatvtage of having 
a very pleasaut odour and thus may be used in cough and 
digestive mixtures. It has been suggested that it may be useful 
in intestinal and biliafy colic. 
Rcferenccs : — 

Schimmel. Ber., 1910, Oct, 138; 1911, April, 19. 

ALSTONIA SCHOLAIUS (N. O. Apocynacege) 

Dita bark 

Vbrn — Sans. — Sapta-pama ; Hind. — Chhatian, Daiyuni ; 

Beng. — Chhatim ; Tel. — Edakula pala. 

Alastonia scholaris is a tali evergreen tree widely cultivated 
throughout India and fouud in the Sub-Himalayan tract from 
the Jumna eastward ascending to 3,000 ft. The tree is also 
found in abundance in Bengal and Southern India. The bark 
of the tree has been reputed in llie Hindu medicine for ages as 
a tonic, alterative, useful iu fever and skiu diseases. Another 
allied species, A. constricla, does not appear to grow in India. 

Chemical Compositlon';~A.n iinci-ystallisable bitter principle oalled 
'ditain' was isolated long ago. To this was ascribed the febrifuge 
properties of the drug. Later investigalioiis showcd that the coustitu- 
ents of the bark were : — (1) An alkaloid ditamine, (2) a subslaiice 



ACTION AND USES 279 

rescnubling au alkaloid, (3) a crystailisable acid and (4) a fatty acid 
and fatty resinous substaures. Jfcicon (1906) iuund timi Ihe liark 
coutains two alkaloids — ditaminc and echitamine. Ditamiue can be 
scparated from its solutions by making theni alkalinc wilh sodium 
bicarbonate and extracting w ith cthcv ; echitamine is obtained by 
making Uic boluliou s>troiigly alkaline wilh NaOH and cxtrai'linjr w ith 
chlorolorm. 

riiannacologlcal Actlon :— Bacem, sludied llie action of the alkaloid 
echitamine in the Philippines. He found that it is uot a protopla.simc 
poisoii. Amocbae suspended in a 1 per ceut. snlntion of echitamine 
hydrochloride seem to thrive ; there ia no decrease in their motility 
even after esposure fov 2 bmirs. Thc use of 'dita' extract in place of 
cpthiiue for malaria and for amcebic dyseutery would thus secm to be 
oi doubtful value. 

Therapcutic Uses: — The fame of 'dita' as a healiug ageut 
dates from great autiquity. It was at one time thought to be 
very useful in malaria and otlier fevers, so mncli so that it was 
stated that ecjnal doses of ditamiue and sulphate of nuiuine 
would have the same mcdicinal effects. In the Manilla Hospital, 
the results of Irials obtaiucd in. malaria were very satisfaetory 
and it was reported that it would completely replace quinine 
in malignant tertian fevers. The drug was tried in India at the 
instance of thc Indigenous Drugs Comnrittee. It was adminis- 
tered to 14 cases of malaria, in all of wliich it caused the tem- 
perature to fail steadily to normal in a short time. No perspira- 
tion and over-exhaustion of the patient were induced. Treat- 
meut for a few days only was sufficient to eure the patient. No 
defhiite pathological and hsematological findings are recorded in 
these cases to warrant any definite couclusion as to its real 
antimalarial properties. Goodson, Henry and Macfic (11930) 
tried the alkaloids of bolh A. seholaris and A. constrieta in bird 
malaria. The former coutains the alkajoid echitamine, which 
produces only slight actiou even in doses of 5 mgm. 

Alstonia seholaris is reputed to be a valuable reniedy m 
chronic diarrhcea and in advanced stages of dysentcry. Ihe 
report of the Indigenous Drugs Committee states that the drug 
seems to produce good effects in cases where the catarrhal condi- 
tions of the mucous membrane of thc intestines have lasted 
for some time. It does not seem to produce any marked effect 
in ordinary diarrhcea. A tineture prepared by the Medical 
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Stores Depot at tlie reconmiendation of the Indigeiious Drugs 
Comiiiittce was tried cliuically in three cases of dybentery iu 
tlie jail. No good effeets were noticeable from oue draclmi 
doses, 3 tiines a day, in any of the cases. 

References : — 

(1) Bacem, R. F., 1906, The Philippine Journal of Science, Vol. I, 
No. 10, Deccmber, p. 1007; (2) Raport, Indigeiious Diugs Comm'dtee, 
1921; (3) Goodsoli, J. A., Heury, T. A., and Macfie, J, W. >S., 1930, 
liiochemlcal ] om nal, Vol. XXIV, No. 4, pp. S74-8S0. 

ANDJROGRM'HIS PANICULATA (N. O. Acantliaceae) 

The Creat 

Vern. — Saus. — Kimia, Bhunimba ; Pliiid. — Khydl, Mahdlitd; 

Bcng. — Kalviegh, MahdtUd ; Mar. —Olankirdyai ; Guj. — 

Kiiyito, Olikirydl- ; Tam. — Nilci-vcvibu, Shiral- 

kuciicki ; Arab. — Qasabuzzaiiiah. 

It js aii amiual plant, 1-3 feet liigh, conunon in Uedge-rows 
througliout the plains of India from Pucknow to Assam. It is 
also cultivated in gardeus in sonie parts of India. The slmib is 
well-known under the liame of 'kalmegh' aud forms the 
principal ingredient of a liousehold medieine called 'alui' whicli 
is estensively used in Bengal. Tlie macerated leaves and juice 
together with certaiu spices are made into little globules, wliicli 
are preserihed for infants to rolieve «ripiug, irregular stools and 
loss of appetite. The roots and leaves liave also the reputatiou 
of being a febrifuge, tonic, alterative and aiithelmintic. Iu 
general debility, dysentery and certain forms of dyspepsia 
associated with gaseous distension of the bowels, the decoction 
or infusion of the leaves "have becn used with satisfaetory results. 
Chemical Composition ;— Dymock and his co-workers fomid Ihal an 
aqneous infusion of the lierb was inlensely bilter and acid aud thought 
that Ihe bitterness was due to an indifferent, non-basic principle. No 
alkaloid could be isolated bnl tbe asli i-onlaincd a large emantity of 
potassium salts. Gnrter (1911) thnnfcht that the bitu>r suhslau.ee iu the 
leaves was a Iactone 'androRrapIioliJ' of the formula C„.H O r . I>ter 
iuvestigations by Bhaduri (1914) showed that tlie leaves" coutained two 
bitter substauces and tvaces of an csscnlial oil. The first bitter principle 
obtaiued as intensely bitter yellow crystals with formula C 10 H„ 8 O and 
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M.I-*. 206°. It did not rcspond lo any tesis for alkaloids and glucosides. 
The seeoiul bitter subslaiice was oblained in an ainoiphous iorm auri 
vas liamecl 'kalmeghiu' C^H.jO,., M. I'. 185°. 

Therapeutic Uscs : — A preparatmu of this drug was sornc- 
tinie ago largely advcrlised in Itfiglaud as a substitute ioi 
quiuiuc aud as a general powcrful tonic. This has, however, 
beeu largely discontiuued as it does not seein to possess any 
special antimalarial property. It is an iutensely bitter substance 
and seems to be in no way inferior to otlier bilters mentioned 
in the pharmacopceia. Il is easily available aud is very clieap 
and merits better recognitiou. 

Refcrcnces : — 

(1) Gortor, 1911, Re c. Trav. Chlm. Pays-Bas, 30, 151; (2) Bhaduri, 
1914, Amer. Jonr. l'hann. $6, 349. 

ANTIARIS TOXICARIA (N. O. Urticacejc) 

The Upas tree 

Vern. — Mur. — CMndla, Chandakuda, Sd^sundi ; Tam. — 

NcLlavil maram ; Can. — Jajhugil ; Bumi. — Hmyaseik, 

Myeh-seik. 

The tree has become famous siuce the lalter part of the 
eighteenlh cenUiry as the source of a niost deadly poison. Most 
exaggerated staletnents regarcling this plant were circulated by 
a Dutch surgeon aboi.it that period. It was stated that all 
living thing.s approaching within miles ol these trecs fail a victim 
to the effects of the poison exhaled from tliem. These are uow 
universally recoguised to be myths and nol facls. The juice 
derived either from the leaves or the bark of the tree is nevertlie. 
less distiuctly poisouons. The sap is of a dark brown colour 
with a gutnmy consisteucy, bitter and biting in taste. It is nsed 
to this day as an arrow poison by the Karens in Java, Malaya aud 
particularly in Burma where the tree is most commouly lound. 
Its poisouous properties, however, are not widely knowu in the 
Deccan and Ceylou where also the tree is frecpiently met with. 
In the Coucan and in Cauara, the bitter seeds are used as a 
febrifnge and as a remedy in dyseutery, onc-third lo one-half 
of a seed being given three times a day. In Travancore, 
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A. loxicaria is kuown as thc 'sacldng tree' and is nol regarded 
by thc people as poisouous ; the same is tlie case in Coorg, where 
sacks and even garmeuts are somelimes made froui the imier 
bark. 

Chemical Composition : — A large amomit of work has been done 011 
the composition of the milky juice of liris plant since 1838. Tlic latest 
of these, by Kiliaui (1913), sliows that the juice coutaius the following 
important coustiUieuts : — (1) Antiarol, C H O^ the trimethyl ether of 
1,2,3,5 phentetrol, (2) potassium nilrate, in large amoulits, (3) a cryslal- 
line resin, uamed autiarresin, C^II^O,, wliich is the oiniiamyl ester of 
a-amyriu, (4) a crystalliue protein, (5) a n acid, C^H^C^ atid 
(6) three active glncosidcs (a) a-antiann, 0,^1-1^,0^.411^0, crystalliue, 
M.P. 220-225°, (b) p-antiarin, C„ T H 3H O in .3li,0, "crystalliue, M.P. 206° 
to 207° and (c) y-antiarln wliich is, amorplions. These glueosides occur 
in varying amoutits in different samples and are said to possess «trong 
digitalis-likc action on the heait. 

Pharmacological Action: — Rcgnault (1878) experimented with a juice 
supposed to havc been derived frorn A. toslcaria and conelndcd that 
it wan a powerful heart poi.son. Eoinot and Hedon (1891) examined the 
arrow poison preparcd hy the Mauugs of Tonking from the leaves of 
A. toxicaria. Thd dried latex was a dark thick plastic substauce wliich 
forms an emulsion in wafer and normal saline, leaving behind a gumniy 
residue. It dissolved slowly in alcohol makiug a white opaque solution. 
Three drops of a solution of 0.5 gm. of the poison in 10 gm. of water 
placcd on a frog's heart arrested the pulsations in 7 minutes. About 
10 minutes after the injection of a toxic dose of a 2 pei" ceut. solution 
in a guinea-pig weighing 250 gm., the aniinal became vcry quiet and 
had a tendency to avoid all movenienls. On makiug it move, it dragged 
its hiiid linibs in a way that showed marked paresis. Soon after, it 
developed tremors of the hcad and was uuable to raise it. Later, the 
front limbs lost all streugth with the result that the animal lay on its 
abdomen with legs outstretched. Urine and frcces were expelled after 
some spasms and the animal died. The minimum lethal dose was fouud 
to be 1/40 grain of the actual poison iu solution. A dose smaller than 
this produced mild symptoms but the animal recovered completely in 
about 8 hours. No lipemorrhages were secn anywhere in the body on 
post-iuortem examinatiou excepting a faint redness at the site of the 
injection. A solution of 0.4 gm. of the substance in 25 c. c. of absolutc 
alcohol is opalesceut ; 2 c. c. of this iujected hllo a gninea-pig produced 
death of the animal in 15 minutes. The remaiuing portioii of the solu- 
tion was dried and weighed, The approximate quanlily of the drug in 
the alcoholic solution whieh killed the animal was found to be 0.13 gm. 
(1.95 grains). Two more guinea-pigs of the same weigbt who reccived 
1 c.c. remained ill for about half an hour and theu recovered completely. 
As the lethal dose calculated from the emulsion in water was 1/40 
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grain and in alcohol 1.95 grains, it is evident that the poisonous. 
elemen t in not the alcohol-solnble portion ouly, but soinethmp more 
tliail that, The causc of death as a rcsult of adinitiislration of the 
drug iu esperimeiital anilnals seems to be failure of the heart. The 
heart is found ou post-mortem examination to be contraeted and iu 
systole. 

Pharmacological studies carried out receutly iu the School 
of Tropical Meclicinc show that the drug is a very power- 
fnl heart poison. 10 to 15 mgm. of the water-soluble fraction 
injected intravenously iu a cat usually produces a fail of blood 
pressure followcd cjuickly by death due to auricular and ventri- 
cular fibrillation. That the heart is primarily affected is shown 
by the faet that the cardiac failure usually precedes the failure of 
respiration. The alcoliol-soluble fraction. seems to be less potent 
than the watery extract, Further work is in progress. 

Therapeuiic LJscs : — The drug has for centnries been avoided 
as a dcadly poison and iu view of receut investigations, there 
appears to be araple justtfication for the popular belief regard- 
ing its toxieity. It is, however, a potent remedy and it may 
be posaible after more detailed study of its pharmacological pro- 
perties, to regulate its dosage in sueli a way that it may be used 
as a therapeutic ageut. There are many examples of potent 
remedies and poisons which are being used in therapeuties to the' 
immense beuefit of sufi ering htuuaihty. 

Refercnc.es : — 

(1) Kiliaui, H., 189«, Archiv. I'harm., Yol. 234, p. 438; (2) Kiliaui, 
H., 1910, Ber., Vol. 43, p. 3574; (8) Kiliaui, H., 1913, Bor., Vol. 46,. 
p. 2179; (4) Chopra, R. N., and Dc, P., 1932, Ind. Jour. Mad. Ras., 
Vol. XX. 

ARECA CATECHU (N. O. Paimacere) 

The Areca- or Bctel-nut Palm 

ViUiN. — Saus. — Puga-phalam, Gubah; Hind. — Supan, Supyari ; 

Eeug,— Gua, Sup ari ; Assaiu — Tambul ; Guj. — Sopari, 

Hopd.fi ; Tsa\.^-Kamugu, Pakku, Kotlai-pdkku. 

Areca calechu is a handsome palm with a tali, slender, 
gracefnl stem crowned by a ttift of large elegant-lookiug leaves. 
The tree is iudigenous to Sunda Islands but is now extensively 
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cultivated iu most tropical cotmtries, especially Southeni 
India, Assam aud tlie Easteru Archipelago. Iu these iiarts tlie 
secds are universally cmployed by the iuhabitants as a mastica- 
tory. Thesc are chewed together with lime, black catechu and 
tlie leaves of betel (Piper betle), and sometimes also with such 
articles as turmeric and tobaeco leaf. The popular belief 
is that decay of leeth is preventecl, but owing to constant irrita- 
tion tlie mucous menibrane of tlie motith and gtuns is iiiflamed 
causing looseiiing and loss of teetli, and sometimes oral 
carciuoma. 

The fruit is orauge-yellow in colour wheu ripe and is of 
tlie shape aud size of a sniall egg. The pericarp is fibrous 
rcsembling tliat of a cocoauut ; wheu ripe it eau be scparated 
easily from tlie seed. The secds wheu dry are 20 to 25 mm. iu 
diameter aud bluntly conical in sliapc, greyish brown iu colour 
aud silvery in appearauce. The surface is covered with a uet- 
work of paler depressed lines. The seed is hard and heavy and 
has an aromatic, astringeut and somcwhat aerid taste. 

Chemical Composition : — Tlie iirst chemical aualysis of tlie seed was 
performed by Bonibelon iu 1886 wlio isolated a licuiid volatile alkaloid 
resembling uicotine to which hc gave the iiame arecaine. Later, other 
alkaloids were isolated, tlie proportions of these in tlie secds beiug 
atecaina 0.1 per ceut. aud arecolina 0.07 to 0.1 per cent.; arecaidina, 
guvacoline, guvacinc aud clwline oecur ouly in traces. AU tliese 
alkaloids are chemically relatcd; arecolinc is inethyl arecaidiue aud is 
prepared by csterifying arecaidiue with uietlryl alcohol ; arccaiue is 
prepared by tlie aetion of formaldeliyde aud formie acid on guvacine ; 
.guvacoline can be convcrtcd into guvacine by hydrorysis. Be.sides these, 
the seed contaius 15 per cent. of taunin and 14 per cent. of fat. 

The most importaut of all tlie alkaloids and tlie one to which the 
sialagogue aud the an.thelminl.ic properti es of tlie drug are attributed is 
arecoline, -which has the formula C a H NO„. It is a colourless, oily 
liquid with a boiling poiut of 230°C. It forms crystaUinc salts with 
acids, and arecoline hydrobromide is offlcial iu several pliarmacopceias 
iu Europe. On accomit of the readiness with which this alkaloid is 
absorbed it is usually considered too dangerous to be nsed as a toeniacide 
in pure couditions and therefore the powdered nnt is preferred. 

Prcparalions : — Dry powdered seeds are giveii in doses of 1 to i 
dracluus. Powdered fresh seeds are move powerful in doses of 2 to 4 
•drachms, Arecoline hydrobromide is official in the Gennan Pharma- 
copceia and iu the French Codex; the dose is approsimately 1/20 to 
1/40 gram (0.0005 to 0.0015 gm.). It is a crystalliue substance and 
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is soluble m watev. It occurs iu 'tseualine' whidi is a liquid prepara- 
tion usc-d in vctcrinary mediciiic ; dose 1 minim, for every pound 
weight iu dogs. 

Pha.rmac.ola gical Action : — Avecolme is a highYy tosic substance. Its 
pharmacologiral action resembles tliat of niuscariuc, pelletierine and 
pilocarpine. II violcntly stimulates the peristaltic movements of tlie 
iutestines and produccs a jnarked eouslriclioii of tbc brouchial innsclcs 
vvliifli can be overcome by adrenaline or atropiue. The lermiuations of 
the vagi in tbe heart are sliumlatcd and the orfiau is depressed; the 
blood pi-cssure f alis. Whcn dropped into the eye, a 1.0 per cenl. soln- 
lion.' constriets the pupil, like phyaostigmiiic. It is a powcrfiu sialagogue 
and stimulates the seeretion of sweat iii the same way as pilocarpine. 

Therapcutic Uses : — In India aud Chiua, areca or betel nut 
has beeu uscd as au aiitlielmintic iu man and aaimals from time 
iiumemorial. It was cousidered so efficacioiis against tapeworms 
and roundworins and so liighly esteemed by tlie people that it 
was iutrodueed into tlie British Pharmacopceia. Barclay tried 
the powdered seeds in doses oi" 6 drachms against tapeworms 
with good rcsults. Powell found betel nut and the jtiice of the 
leaves of Pipet bctle in doses of one ouuce au efncient aiitliel- 
mintic. Iic thought so liighly of its antlieliniutic properties 
that he expressed the opinion that the habit of chewing betel nut 
amoug tlie inhabitaiits of certain couutries where iutestinal 
parasites are coinmou, is a protective habit instiuctively acqnired 
on accouut of its prophylactic value agaiust these parasites. 
Waring, however, was of tlie opinion tliat it coulcl hardly have 
any sueh effect, as intestinal parasites are very common among 
the people of India and Burnia wlio make a habit of chewing 
betel nut. Chopra aud Chandler (1928) believe that the chewing 
of betel nut and betel leaf does iufluence the mimber of hook- 
wonns harbomed. This tesvilt is not, however, attributable to 
any aiitlielmintic power of the juice, wliich is not swallowed, 
but to the eonstant spittiug wliich tends to eliminate the inima- 
tnre hookwornis while uiakiug their way from tlie trachea to 
the oesopliagus. The chewing of tobacco has a similar effect, 
and iu some places is credited with aiitlielmintic power. Bentley 
(1904) aud Scliuffiiei* (1912) treated a niunber of cases of hook- 
worm disease with half to one ounce doses of the powdered 
betel uuts witli little effect. Caius and Mhaskar -(1924) gave 
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lour drachms of tlie recently-dried seeds in tlie form of a powder 
withoul auy preliminary preparatiou aud without auy after 
purgative in cases of rouuclwonii and hookworm iufectkms. 
The patients passed 1 to 3 semi-solicl stools bui no worms were 
expclled. The powdcred fresh nut producecl a strouger irritaut 
effect on tlie intestine but no worms were exnelled. 

Areca nut is fuillier credited with astringent properties, aud 
has becu used with satisfaetory results in tlie relaxed couditiou 
of tlie bowels which sometiincs oecurs iu tropical elimates. 
Earge doses, e.g., 6 drachms to one ounce of the powdercd seeds, 
however, ]jroduce griping aud irritation and loose niotious may 
start as a rcsult of such irritation. 

Rcfcrcnccs : — 

(1) Chopra, E.. N., and Chandlei, A. C, 1928, Anthclmintics and 
ihcir Uscs in Medical and Veteiinaiy Piactice, The William Willdns & 
Co., JSaUimore ; (2) I/ewin, 1/-, 1931, Phantaslica. 



ARGEMONE MEXICANA (N.O. l'apaveiacere) 

Mexicau Poppy 

"Veen. — S&as.—Srigala kantaku ; Hind. — Bharbhand, Ku lila ; 

Eeng. — Shial kanta ; Tam. — Birama-dandu ; Tel. — 

Brahma-dandi-chctt u . 

It is an American plant, which has become naturalised in 
India, aud grows wild all over the couutry. It is a spiny 
herbaceous aunual, fomid everywhere from Bengal to the Punjab, 
ou the roadside and ou waste lauds. The lcaves are prickly 
and thistle-like ; the flowers have a bright yellow colour. 
The yellow milky juice of the plant has long been used in India 
as a medicine for dropsy, jaundice and cutaneous affectious. An 
infusiou of the juice was regarded by early physiciaus as a 
diuretic aud was fairly extensivcly used. As an external appli- 
cation for indolent ulcers and herpetic eruptions, it was also 
popular. The seeds yield on expression a pale yellow clear 
limpid oil used in lanips and mcdicinally iu ulcers and eruptions. 
The early European physicians in India used the seeds aud seed- 
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oil as a remedy for dysentery and ollier intcstinal affections. 
Therc has beeii nmcli differeuce of opiniou regarding the 
aperieut action of the oil but sotne autborities assert that the oil 
in doses of 30 to 60 miuhns is a valuable remedy. 

Chemical Composition :— In 1863 Haities exmuiued the extract of 
the whole plalit and wns unable to fuid any alkaloid in it. I,ater 
nivestu>atious, however, hhowed that it contained beibcrhie and pioto- 
pinc but lio niorplrinc or ai-gcmonine a^ was repoited h}' somc workcrs. 
The seeds yield about 22 per celit, of an oil — argetnoue oil. This oil 
conlains np to 40 per eeiit. frce jjlyceridcs of fatty acida. Dragendorft 
stated that the beeds contained an alkaloid which agrces with morphine 
jn all its iniportant l'eactions, but this utateinent ia not borne out l>y 
reeent studius. The seeds when incinerated yield an ash which is 
largely eompnsed of alkaline phosphates and Milphates. 

Theral>eulic Uses: — As has already becn stated, the oil 
ohtained f remi the seeds has long been used as a purgative. 
Though it produces aii aperieut action it has no special 
advantage over the otlier purgative'Vlrugs of the pharmacopoeia 
and lienee is not used to any large exteut in tliese days. The 
seeds are said to possess uafcotic properties but tliese are not 
very marked. 

References : — 

(1) lyt-'i', Sudborough and Ayyar, 1925, Joiir. Indian lnst. ScL, Vol. S, 
p, 29; (2) Bullctin of the Imperial Institutc, London, 1822, Vol. 20, p. 292. 

BALSAMODENDRON MUKUL (N.O. Burseraceai) 

Guru Gugui 

Vern. — Saus. — Guggula, ; Beng. — Guggul, Mukul ; Hiu d. — 
Gilgal ; Tam. — Gulikal ; Guj. — Gugal ; Arab. — Moql. 

Gugui is an olco-guni-resin obtaiucd Ironi Balsawodcrtdron 
mukul, a small troe 4 to 6 ft. high witli slightly aseending 
brauclics, alternate trifoliate leaves and small brownish flowers. 
It is commonly fotmd in Rajputana, Sind, Eastern Bengal and 
Assam. 

Chemical Composition :— -The chemistry of Balsamodendron mukul 
(Guui Gugui) has not hceu thovoURhly wovked out. The allied varicty, 
Balsamodendron myrrha (Commiphora mynha) which is indigenous to 
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North-Rastern Africa and Soulheiu Arabia has, howcver, heen sludicd. 
Myrvh is widely used in India and as il is a iavc and costly pioduct, 
it is very often adulLeratcd wilh gmns of Balsamodendron mukul, which, 
on aceount of its close resemblanee lo myrrh, is kuown as 'false luyrrh 1 
Balsamodendron myulia conlams 30 lo 60 per ceul. of gum, 27 to 50 
per ceut. of resin, 2.5 lo 10 per ceut. ol" an essential oil and sorue biller 
subslauces. The essential oil conlaius cumic aldehyde, phenols like 
engenol and meta-cresol, piuene, di-pentenc and limoucuc. Dalsamo- 
dendran mukul has probably a very siniilar coiuposition tliougb. it may 
differ frora ihe other variety in delails. 

Pharmacological Action; — Tlie pharmacological acliou of 
tliis oleo-resiu resembles iu many ways the actiou of copaiba and 
cubebs. It has uo acliou ou the vmbroken skin, but ou the 
abraded skin aud ou the niucous membraues, it acts as an astriu- 
gent aud autiseptie. Wheii taken iuternally it acts as a bitter, 
stomachic and canniuative, stiinulatiug the appetite aud improv- 
ing the digestion. It produces a sensation of wanuth iu the 
stomach aud is quick]y ab1s>rbcd. I^ike all oleo-resius it causes 
au increase of leucocytes in the blood and stinmlates phago- 
cytosis. It is excreted by the §Jra?Tiu.tcous membraues aud the 
kidneys, and in the course of ils excretion, it stiinulates them 
aud disuifects their seeretions. It acts as a diaphoretic, stimu- 
latiug expectorant and diuretie. It is also said to be a uterine 
stimulaut and au emmeuagogue, atid regulates the menstrual 
fuiictions. It is quite harmless and may be takeii for a loag 
lime without any ill eilects. It sometuues produces an erythe- 
matons rash Hke copaiba, and rarely symptoms of kidney 
irritatiou may appear, but these rapidly disappear when the 
drug is omitted. 

Thcrapeittic Uses : — This drug has a wide ratige of usefulness in 
the indigcnous medicine. Il is used iu form of a lotion for indolent 
nlcers, and as a gargle in caries of Ihe teeth, vrcak and spougy gunis, 
pyorrhoea alveolaris, chronic lonsillilis and pharyngilis and ulceraled 
throal. A drachtn of Ihe tinetnre (20 per ceut. iu 90 per cent. alcohol) 
in 10 ounces of waler uiakes a uselul lotion and gargle. It is used as 
a slomacliic in chronic dyspepsia witli dilatation and alony of Ihe walls 
of the stomach. Troublesome borborygmi are often relieved by the 
use of this oleo-resin. As an intestinal disinfeetant it is used iu 
chronic catarrh of the bowels, diarrbcea, chronic colitis, tubercular 
ulceration of the bowels and diarrhcea. It is believed to stiinulate the 
appetite, improves the general condition, reduces fever, causes absorp- 
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lion df effused products and mluees sucrelioii from Jiseased surfaees. 
In pubnonary tubciTidoMS il sliinulak-s expeetoration, and lessens and 
disinfects tbe sputum . In pleural effusions mul in aseites of tuberculav 
periloiiitis it is said to be of y real value. In marasiims of chiklren it 
ia said to be of value aiuL is also used ia ainemia, neurastlieuia, debility 
and allied ronditions. It is believed to be a valuable aphrodisiae. 
Gue,id is f' 11 ''! t" bave marked aulisnppimitive properties. Oiven in 
larsfL' doses every four or si\- houi\ it is believed to be nscful in 
laryn.nitis, bvonebiti'-,, pneumonia and whuopiiijr coit^h. It is of1.cn coni- 
bined witli salicylnle of sodiuni. It is said lo improve tbe treuwal 
conditiou of tbe putient in leprosy, relieves lassitude, givcs a seuse ot 
wen-beine,, ll »d relieves tbe nevyous pnins timi are ^o very eoimnou m 
tliis disease. In pyelitis, eystitis, and .yonoirlia'a it is u.seful after 
aente symptoms buve subsided. Tu chronic eiidonietritis, anienoi-rhcea, 
and menon-ba,uia il is parlicularly valued. Administercd in larjfe doses 
it is said to be uscful in leiieorrbaia. 

Iidialations of tbe fume.s of bnrnt yne;ul ave j>iveu in bay fevev, 
acute and ebronie nasal ralaiTb, ebroiiir lai-yn^itis, rlinmic broucbitis, 
aud pbtbisis. 

The betieflcial effects of tlie drag in many of these condi- 
tions can be explained by thu presence of tlie oleo-resin vvhich 
conUiins active arenuatie substances. 

Refcrences : — 

(1) Kinnemore, 19!ifi, Tlie Esseiitlal Oih; (2) Rolierls, 19IU, J '<.'£(!- 
table Mata ia Mrdiai of India and Ctylon. 



BASSIA LATIFOUA (N.O, Sapotaceie) 

The Mahna tree 

Vekn. — Saus. — Madlmka ,- Hind. — Mahud, Mlioiva, JangU- 

mohd ; BeiiRV — Mana ; Tam. — Kat illipi ; Tel. — fppa, 

Epjn ; Pers.— Darakhle-gulchakfine-sahrai. 

BASSIA I,ONGirOLIA (N.O. Sapotucea:! 

Vi'RN. — Saus. — Madhuka ; Pliud. — Mohua ; Sing. — -Uec ; 
'i.\im.—TJlupa!, Tluppai ; Tel.—Ippi. 

Rassia lalifolia is a largo deciduons tree, indigenous to tbe 
forests of tlie Central Proviuces. It is cultivated all over India 
and is particularly plentifnl in tlie Central Provinces and the 
Bombay Presidency. Tt thrivcs on dry, stony grotmd and bears 

19 
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clusters of yehowish-white flesliy flowers. The fruits are green 
wheii unripe, aud reddish yellow or orange wlicn ripe. The tree 
is valued for its flowers, its fruits, its seeds and its timber and 
is of eonsiderable economic importance. Bassia longifoUa. is 
auother tree of tlie same natural order possessing practically 
tlie same properties. Tliis is a large mucli-braiiched tree with a 
slightly furrowed bark, linear lanceolate glabrous leaves, small 
fleshy flowers and ovoid fruits. Tt is entirely a South Indian 
plant and is comiriouly grown iu Mysore, Malabav and aloiig 
the west coast. 

ChjvMlcai, CoMi'osi'i'roN : — Bassia Latifolia. — The sccds conlaiu 50 to 
55 per ccnt. of a fatty oil. This oil is used by thc Gouds and other 
Central Indian trihes for edible purposes and is not iiiifl"equcntly used 
as ari adnlterant of 'ghee'. II is also largely used as a lamp oil and i* 
said to be well adaplcd for soap maliufacturc.' The compositiun of the 
fals present iu the sccds of llassia latifolia bas bcen worked ont by 
R. G. Pclly (1912) at thc Iniperial Instittile. Tlie umatnratcd amis 
yicld on oxidation diliyclroxy stearic acid witb a M. F. of 130°C. No 
liuolic acid could be found. The satttrated acids ba\e M. I', of 5:i°C, 
neuttalisation value 205 and iodiue vtiluc 12.7 per eeut. Oli rc-ci'ystallisa- 
tion froiu alcobol they yield nearlj' half their weielit of stearic acid, 
soitie. palmitic acid is also obtaiucd. A saponin of the formula 
C ]7 H. l( .O l0 has also beeu separated from the sccds. The leaves contaiu 
a glucosidic saponin differcnt from that oblained from tbe seeds has 
been reported. Traces of an alkaloid have also beeu fonnd. Tbe floincn 
fovm an. important artiele of food, and a spirit is distilled, from them. 
The flowers eoiitain a fahiy good. quality of sugar, enzymes and ycast, 
Clinrch gives tbe following fignres of aiialyscs for air-dricd flowers : — 
Cane-sugar 2.2 per eeiit. ; invert sug'ar 52.6; otber snbstances soluble iu 
water 7.2; ccllulose 2.4; albuminoids 2.2; asli 4.8; water lost at 100°C 
15.0; undeterniined 12.6. 

Bassia longifoUa : — Seeds contain 40 per cent. of fatty oil, called 
'bassia oil', of which about one-third is olein aud two-thirds palmitin. 
More recent ilivesligations sbow that about 55 to 57.8 per ceul. of fat 
is contaiued in the seeds. About 60 per eeut. of this fat is composed 
of olein aud linoleia and 40 per cent. is stearin and palmitiu. After 
the oil is extracted, a sapo'-glucoside called 'mowriri' is obtaiucd from 
the residue. This has beeu isolated as a pale yellow powder soluble 
iu all proportions iu water and ia methyl aud etbyl alcohols. It is 
fairly toxic and has a specific actiou on tbe heart and cireulatiou, 
siinilar in mauy respeets to that of tbe drugs of tbe digitalis group 
(Moore aud otbers). The fruit coulains sacebarose 4.6 to 16.2 per 
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cciit. and maltobc abont 2.39 per ceiit. Iiesides tliese, Ihey also coiitaiu 
a lot of taiinin and cn-/ymcs. 

Thempeutic Usos : — Both Bassia latifolia and Bassia. longi- 
folia are nsed for practically tlie same purposes. Because of 
tlieir taimin content, they act as astriugents. They are largely 
employed as a ]otion iu chronic ulcers, as a gargle in bleediug 
and spoiigy gnms, and in acute and chronic tonsillitis and 
pharyngitis. A drachni of the liquid extract in 10 ounces of 
water niakes a nsei'ul gargle. The lcaves liave also astringent 
properlies. The ashcs of the burut leavcs mixed with 'ghee' 
are often used as a dressing for bnrns aud scalds in the 
indigeuons medicine. 

Internally, the bark is employed in diabetes mellitus with 
much betiefit. The flowers are espectorant and mitritive, and 
are nseful iu clu'ouic bronehitis, and wasling diseases. Tlie 
oil is often used as an application in chronic rlicumatism . 
lt acts as a laxative and may be used in habitual constipatiou 
and hamiorrhoids. 

Economic Aspccts : — The ccouoniic importance of the 
flowers and fruits caunot be overestimated. The flowers of 
B. lutifolia, are used for the niaimfacture of aleohol ou a large 
scale. Tlie.se flowers are considered to be good and cheap raw 
materials for the nianufaeture of power aleohol and are uow 
being very largely employed in Bilmv and Orissa, the Bombay 
Presidency and in Bengal. 

Rcjctcmcs : — 

(1) Fowler and others, 1920, Jour. Imi. lm,l. Sci., Vol. 3, p. 81; 
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(4) Mbore, Kowton, Dafcer-Yoimjf and UWei-, 1911, Hiachcmicai JoHinal, 
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BERBERINE-CONTAINING I'LANTS 

The alkaloid borberinc is well-known iu medicine aud is 
widely distributed in the vegelable kin'gdom. Berberiue oecurs 
chiefly in Berbetis aristala and other niembers of the Berbaris 
family (iN.O. Berberideoe) . It has been fonnd to occvtr in the 
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rhizomes and roots of hlydraslis canadcnsis (iN.O. Baimnculacea;) 
to the extcnt of uearly 2.5 per cent. It is al.su present in u 
'large number of pianis behniging to the natural orders, Mcnis- 
permaccEE, Papaveracete, and Rulueesc. lu both the Hindu and 
the Mohaminedan niedicine, the berberiue-bcaring pknts havc 
been used as diaphoretics and storaachics and in the treat- 
ment of niauy skin diseases. Although berberine-eoiitaiiiing 
plants are largely nsed in the indigenous niedicine iu tiris, 
country, the pliarmacological action of berberine has not been 
fully worked out. lnterest has also been recently aroused iu 
this drug on acconnt of its successfvri use in the treatmeiit of 
cutaueous leishmauiasis (oriental sore). 

The alkaloid berberine occvrs iu a large mimhcr of phmts 
of the barberry family, growiug in the northern and westein 
parts of the Himalayas at au altitnde from 1000 to 4000 feet 
above the sea level. They also grow in Bhutan and in the 
Nilgiris in the south of India ; in the Europeau and Anieriean 
forests they are also to be found. 



1. BERBEIUS ARISTATA (N. O. Berberldere) 

The Barberry 

VfiRN. — Hiud. — Lliit m, Dar-hald, Kashmal ; Punj. — Sumlu, 
CJiitra ; Nepal. — Chitra. ; Pers.' — Zctiishk. 

The berries are knou'u as 'zarishk' in Ilindi and Pcrsinn. 
The extract macle from it is known as 'rasant' in Hindi and is 
a coiumon household remedy in this country. B. aristata, 
B. asiatica, B. lyciuni and B. vulgaris are distinguishable with 
great difficulty and eonsequently they bave been mistaken for 
each other in cvery part of India. Twelve species haye been 
mentioned and heuce the vernaeular n a mes are probably 
iuaccurate. B. aristala grows in the teinperate Himalayas at an 
altitude of 6000 to 8000 fect. It has been used in fonn of an 
extract under the uame.of 'rasanjana' or 'rasavauti' aiul also 
in form of a decoction. Mohidecii Sheriff deseribed it as one of 
the rcally few good drngs of the iiuligenous niedicine and 
brought i t to the uotiee of the medical profession. The root 
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bark is licli in alkaloidal colitent and vvas made official in the 
Pharmaeopceia of India. A tineture made from it was ubed as 
a bitler tonic, stomaehic, eholagogue, antiperiodic and alterative. 
In nialarial fever it wa.s reputecl lo be efficaeious as a diaphoretic 
and aiitipyretic like Warbuvg's lincture. The yellow dye 
obtaincd from the root and the stem is «f great commercial 
value ; it is reported to be the best yellow dye available in India 
and its supply is inexhaustible. 



2. IlI-RBIiRIS ASIATICA (N. O. Berbcridea:) 

ViCRN. — Ilind. — Kilmora ; ¥fa\)a.\—Matc-kissi, Chilia. 

It grows in t lio dry valleys of the Himalayas at an altitnde 
of 3000 to 7500 feet. Tt grows in Bhutan, Garhwal, Behar and 
on the Parasuath Hill. The medicinal uses of this species are 
siinilar to those of />. asialica and it contahis berberiue in fair 
quantities. 

3. Bi:iU!l;«IS CORIACI'A. (N. O. Berberidutc) 

Vkkn.— vSinila — Kashmal 
It is known in the vevnaeular as Kashmal and ia a large, 
erect, thorny shrub growing in the NorthAVeM. Himalayas 
at an altitude of 8,000 feet. 

4. BHl^BJUUS LYCI11M (N.O. Berberidea:) 

Vern. — Hind. — Kauhinai, Chitra ; U. P. — Kushmul ; Bonib. — 
Darhalad ; Pers. — Ziiuhk (the fruit). 

It grows in dry bot places in tlie Western Himalayas at an 
altitude of 3,000 to 9,000 feet from (larhwal to Hazara. 
Royle in a paper read before the I^innrcau Society of 
London deseribed 'rasaut' as the same plant described by Pliuy, 
and later by the Greeks. The medicinal extracL from the root 
known under the naiue of 'rasaut' is a very bighly esteenied 
drug in the iiidigeuous niedieine. O'Shaugluiessy described it 



294 VARIKTIKvS OF BESBERIS 

as beiug useful as a febrifuge, canuinative aud gentle aperient ; 
in liEcmorrhoids it is used both locally and intenially. 

There is some difference of opinion as to whelher 'rasaut' 
sliould be regarded as a spccial preparation froiu the root of 
B. lycium only, or from B. asiaticu or the two together. Most 
of the preparations offered for sale are derived from a nhxture 
of the two plauts ; 'rasaut' is a well-knowii remedy of the 
indigenous medicine and is prescnbed in doses of from 10 to 30 
grains wilh butter in bleeding piles, as a bitter touic, aud as 
a febrifuge. Mixcd with butter aud aluni 'rasaut' is used as 
au exterual application for the eyelids in acute coiijunctivitis. 
With camphor and butter it forms the coustitueut of au oiutment 
used against acu e, pimples and indoleiit iilcers. It has been 
fouud useful in eidargemeut of the liver aud the spleeu. Some 
physicians consider it to be useful in the treatmeut of gastric aud 
duodenal tilcers. 

S. BERBERIS NEPALENSIS (N. O. Berberirteas) 

Vkrn. — Punj. — Amudanda, Chiror ; Nepal. — Chatri, Milkissc. 

It grows conimonly on the Ottter Himalayas, from the Ravi 
eastward to Khasia and the Naga Hills and also in the Nilgiris 
at an altitude of 5,000 feet. It w as used to a small extent by the 
Bhutias aud Nagas as a yellow dye. 

(i. BKRBERIS VULGARIS (N. O. Berberideae) 

The True Barberry 

VERN. — Pnnj. — Zirishk 1 Kaahmal, Chachar ; Pers. — Bcdaiia ; 
Arab, — A mbar-baris. 

It is a deciduous thorny shrub growiug in the Himalayas 
from Nepal westwards, in the shady forests at au altitude of 
over 8,000 feet above the sca level. It is used largely in the 
Punj ah as a diuretic for the relief of heat, tliirst and nausea. 
It is considered to bc astringent, refri^erant, aiul autibilious. 
In small doses it is said to be a tonic, in large doses it acts as a 
purgative. It was formerly used in jaundice. 
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Bcsides Ihe various specie.s of berberis just described, a 
number of other plauls used in the indigenous niedicine contain 
bcvbei'ine. A few of tliese pianis are meiitioned below : — 

1. Argeinone mcxicana (N. O. Papaveraceie) 

fhis plunt coutains larye cjitunlities of u ycllow pnce reseinblinjj; 
that from j^anibofie coutaining suiiill <piantities of berberine. (Sec 
])OKC 28«). 

'l. Coptis teeta (N. O. Raminculacew) 
r.ol.l Thread 

Vekn.— lVu\\S..--Mam\m or Maminui; Assam — Tita; Smd.—Mahmira. 

Tiris planl is a nativi 1 of the mounlainous reyiuns borderin.i; 011 
Upper Assaiu and has a reputatioii as an eye sulve. The root, whicli 
is dafk yellowish iu eolour and has a bitter tas U 1 , was made official 
iu the l'harniucopiiria of India. Jt js seni down ti> Assam in small 
ba^kets wilb open meshes of narrow j>lrips of bamboo or rattan, each 
basket oonlainin.e, an ounce of small pieces of the. durk yellowish billcr 
rhiromo, 1 to !i inclies in Icti.ulh. 11 is not easily available in lho 
plains. The chief aclivc principle foimil in the bark is berberine whicli 
occurs in the root to the cxlent of 8. 5 per ceut. The dru^ is nscd in 
the indigenous me,dieme as a bitter tonic a"d resemhles calumlm iti ds 
properties. The iluid extvnct is the mosi suitable preparat ion. Tho 
l'uuls of Picrorhiza and ttial of Thalictrum follolosum are sold iri the 
bazar as a snbslitnte for the Coplis tcetti root and are diflicult to 
uislinguish from it. 

3, Toddalia aculeata (N. O. iiutuceie) 

Vkkn. — Ilinil. — JaiiiiU-lcali-ivirch ; l'.enu. — Kada-itnlali. 

(See pase 407). 

4. Cosciiiiimi fenestratiiiu (N. O. Menispennaee;e) 

Vern.— Saus. — Dani, Darii-luiridraltam ; Tlind. - [liai-hahli ; 
Dent;.— Ilaldi-uacli ; Tani. — Mara manjai. 

It is a clinibitiK plunt whicli yrows plentifully in the forests ol 
Western India. The wood yields a dye rcseuiMing lunnerie. The root 
is regarded as a bitter tonic and stumaehic and is nscd in the same 
way as caluinba. II is said to contain herberiue iu small ipiuntities. 
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CUcmistrv 0] Berberine : — Perberine ^„'^,,^0, is oue of the cliiet 
eonstituents of Berbetis aiisiata and Hyd>a*tii canaJcnsls (Goldcn seal), 
lu the lallcr it oi-curs to the extent of nearly 2.5 per etiit. alono, witli 
two other alkaloids knowii «s hydiastine and canmiinc. 

herberine is an intensely yellow and bitter alkaloid. It is widely 
distributed iu the root and bark and is the main souree of the .vrllow 
eulour of these plauts. llcrberine erystallises from water in lon,n silky, 
reddish-yellou noedles witli 5iII„0; from chloroform it forms trielinic 
tahlets eonlaiiiilijf 1 CIIC1 ;1 ; the acetone compound, H.C 3 [I ( .0, fovnis 
reddish-yellow tablets. Ilerberine mehs at 144' C and when acitlulated 
witli sulplnuic aeid in a test tube atid. Urought in contaet with chlorine 
u titer it gives a blood-red ring at the jiuicLion. It precipilnles witli 
tieaiiy all the alkaloid precipitants. 

Herlieriue ha.se dissolves in 4.5 parts of water at 21°C. A number 
of salts, sucli nt, the carboiiale, .siilphafe, hydrochloride, ete., have 
hecn prepared. They all have a yellow eoluur and are very sparine,ly 
soluble in water, escept the aeetate and the pliosphate wliidi have a 
solululity of 1 in 15 parts of water. 't'he sohibility of the sulphate i* 
1 in 150, hut the acid sulphate is more solnhle ; the liydrocldoride is 
soluble 1 in 400 parts of water. The holubility iu water inereases on 
warmiug the solutiou or on the ailditiou of aleohol and beuzol. 

Pkarmacological Action of Berberine : — Berberine is not a 
very toxic alkaloid, its minimum lethal dose for rabbits being 
about 0.1 gm. per kilogram of body weight wlien administercd 
subcutaneously. When adniinistered intravenorisly to cats and 
dogs tmder urethane ansesthesia its toxicity is about 0.025 gin. 
per kilogram of body weight. Post-mortem examinatiou of 
aniuials which are given lethal doses of the drttg sliows a 
marked congestiou of the luugs and a wide dilatation of the 
auricles. Berberine is absorbed fairly rapidly wlien given by 
subcutaneous and intramuseular injeetions and does not set tip 
any marked local reactiou even when a 10 per cent. solutiou is 
injected. When the alkaloid is given by the mouth it can be 
detected in the urine within a few hours showiug tliat it is 
absorbed from the gastro-iutestinal traet, and is excretcd throttgh 
the kidneys. A portion of it is, however, oxidised in the body. 

Berberine has a stimulant action on the movements of the 
gastro-intestinal traet. The contractious of the stomach iu au 
unaneestlietised cat are inercased by subctitaiicons injeetions of 
berberine. Iutravenous injeetions of small doses of the alkaloid 
in anaesthetised animals, c. g., the cat and the dog, show a 
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stimulatif aclion 011 the liioveiueuts of the suiall iutestiues. 
Perfusion experiineuts wifh pieces of difl'ereut poitious of the 
gut also shnw an iucrease in the tone of the nmscle with such 
coiiceutrations as 1 in 50,000 and kas. 

The cardio-vascnlar systeui is deprcssed by intravenous 
administratioii of bcrberine salts. There is a sharp fail of 
bkiod pressure, the» degree of fail and its duration depeiiding 
npou the do.se adininistered. Tliis is due to dilatation of the 
blood ve.si.elfe of the splauclmic area in particular. The forec 
and amplitudo of the isolated maiiiiualian heai't is dccrea.sed by 
such dilutious as 1 iu 50,000. lu myocardiograpliic experhneuts 
both the aurieles and the ventrides are depressed aud the heart 
shows a distiuct dilatation. 

The respiratoiy system is markedly affected by the dmg. 
lutravenous injections show au initial stinmlsitioii whieh might 
be due to the loweriug of blood pressure or due to emboli 
fonned in the capillarics of the lungs. The initial stiuiulation, 
however, soou gives way to depression especially wheu larger 
doses ave given. The respiratoi-y centre is depressed aud death 
is geuerally due to failure of the lespiration ; the liearf goes ou 
beatiug Ion g after the respiration stops. 

Gupta and Diksliit (1929) have shown that berberine is 
toxic to Leishmania iiopicci in concentrations as high as 
1 iu 80,000, while powerful protoplasmic poisons like (iiiiniiie or 
cmetine re'[uire about 80 times this concentratiou to produce 
the same effect. This specific toxic aetion of berberine has led 
to its use iu 'oriental sore', due to an iufectiou by Leishmania 
iiojnca. 

Thcrapcutic Usas : — Berberine-contaiuing plauts have beeu 
used by both the Hindu and Mohanuuedan physicians as a 
stomaehic, bitter aud touic in the same way as emassia and 
calumba. They have been uscd as an antiperiodic aud 
alterative iu remitteuf types of fevers. They liavc also beeu 
used iu the treatmeut of lepiosy, snake-bite, jaundice and 
vomitiug of preguaucy. The fruits or berries of B. a siatku are 
given as a mild laxative to childreu. The stems are said to be 
diaphoretic and laxative aud are recomineftded iu rhemnatism. 
Tlie root bark is rich in bitter pn'nciples aud is used as a touic 
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and antiperiodic. Instead of the root bark, the root itself is 
enrployed as an antiperiodic, diaphor-etic and antipyretic and ils 
aetion was helieved to be as powerful as aninine. A decoclion 
made from the root was said to bring down fever. The dried 
extract of the root known as 'rasaut' ov 'ras' is used as a 
purgative for children, as a blood-purifier and as an external 
appUcatioti in conjunetivitis in combiuation with opium. As a 
local appHcation it is nsed for indolent ulcers. It has also been 
reeonuneiided for gastric and duodenal ulcers. 

Malaria : — Berberine and its compomids are reputed to 
have efl'ective antiperiodic properties and have been used by 
Indian physicians in the treatment of malaria for a kmg time. 
The autlior has used berberine sulphaie in patients suffering 
from malaria at the Carmichael Hospital for Tropieal Diseases, 
Caleutta. The drug was administered in 3 to 5 firuin doses 
three times a day for tbree consecutive days, but there was u o 
change in the paroxysms and niicroscopical examination 
showcd no ehange in the number of malaria] parasites. 

In a series of 9 cases which were tested, in no instance 
was there any chauge in the signs and symptoms of the 
patients. Ali infections whether those with P. malariw, P. 
■vivax or P. fakipanim remained uiiaffected by the alkaloid. 
Quinine administration in these patients had the desired thera- 
peutic cffect. 3t will be secn, therefore, that the belief tliat 
berberine is usefnl in malaria is not fouuded on facts. 

There is still another use of berberine in malaria not as a 
curative agent, but as a diagnostic measnre. It is said to 
liberate the parasites into the circulation so that, whereas blood 
films taken befoi-e the administration of berberine are negative, 
those taken after it are positive. Sabastine (1926) used berberine 
as a provocative agent for the diagnosis of lateut malaria. Percy 
Andre (1927) advocated the hydrochloride in cases of malarial 
splenomegaly. Chopra 01927) showed that injectious of penta- 
valeut compounds of antimony produce an increase iu the volume 
of the spleen and the liver. Besides this, the rhythmic eontrac- 
tions of these organs are stimulatcd. The spleen is kuown to 
act as a filter to remove micro-organisms such as bacteria and 
protozoa from the blood stream and malarial parasites occur in 
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large rpiantities in tbis organ. Berberiue has been showii to 
incrcase llie volume of tlie spleen and to incrcase its rliythuiic 
contraetions. Jt will, therefore, expel malarial parasites into 
circulation in thc same way as Cliopra aud Das Oupta (il 928) 
have shown thal iujections of antimony coinpouiids expel the 
leishinania. 

Oiicnlal Sore : — Tlie niost importaiit nse of berberine is, 
however, in tlie treatinent of oriental sore. Jolly in 1911 first 
tried 'rasaut', which contains large cjuantitics of tlie crude 
alkaloid, in tlie treotment of this condition witli varying- results. 
Varma (1927) was tlie first to use berberine sulphate success- 
fully in thc treatment of oriental sore. Karamchandaui in tlie 
same yeav Uieil difiemit nietliods of treating the sore aml 
reported that iujections of berberine sulphate were niost success- 
ful. Das Oupta aud Dikshit (1929) tricd berberme in patients 
sufTering from sores as well as in cxperinieiitally-produced 
lesions iu mice and eoueluded that the drug had a specific 
efl'ect in curing these conditioiis. Lakshinidevi in the same 
year reported severai eases of oriental sore successfully treated 
with loeal iujections of berberine. There is, therefore, iu> 
dotibt aljout the effectiveness of this alkaloid iu this forui of 
cutaneons leislnnaniasis. The following technique has been 
recomniended : — 

1 to 2 e. c. of a 1 per ceut. solutiou of tlie sulphate is 
iufiltrated into the nmrgins of tlie sore by lneaus of a fine hypo- 
clermie syriuge. Pour or more punetures are made and care is 
taken to see that the iunltration is evenly spread. Iujections 
are given once a week, and the sore is dressed vvith ordinary 
Mirftieal dressings. As a rule not more tliau three iujections 
are rajuired to briug about a complcte cure, but a large nmnber 
of iujections may have to be .niven until the rlesired results are 
obtained. It nuisl be reineiubered, however, that if there are 
multiple sores on the body, it is not advisable to inliltrate more 
thaii two sores a day and not more than four sores a week, 
especially if the sores are of a large si/.e. 

The solutions of berberine sulphate are stable and can be. 
preserved in sterile tubes with rubber caps, so that the requisite 
anionut can be wilhdrawn with a syriuge whenever renuired for 
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ndmiiiistratioii. Messrs. -May and Baker have reeently pul 011 
the niavkel ready-madc solutions of berberine under the trade- 
name 'orisol'. 
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BCERHAAVH UIFFUSA (N. O, Nyctagincm) 

Vern — Paus. — Shothaghni (cure f o r dropsjO ; Hiiul. — Sriiil ; 

Punj. — Ttsit ; Beng. — I'unarnaba ; Bonili. — (rhetuli ; 

Tam. — Mukukriitlai. 

Ba-rhaavia diffusa or punaniava has been in nse iii the 
iucligenotts medicinc from time hmneinorial. The Aynrvedic 
authorities recognise two varietics of this plant, the oiie witli 
vvhitc flowers called 'shweth-puniu', and the other with red 
flowers, the 'rakt-punia'. In the Tibhi literature a third variety 
with hlue flowers has also been described. 

The plaut grows all over India as a cominon creepiug troublesoine 
weed aud is bpeeially abundant diiring the rains. The roots arc slout 
and Iiibiforin and have a bitter and nai'fcous tasle. I'roni llie root 
niuuerous steius, 2 to 3 feet long, slender and covered with niinutc 
hairs, arc givea o1F. The ,slem is often viscid aud glabrons; the U-aves 
are thick, arranged imequally, green and glabrous above aud usually 
white undenieath, The base of the leaf is roundecl and snheordate, aud 
the petiolcs are as long as the leaves. The flowers arc small and 
siissile 4 to 10 togclher iu small bracteolatc unibels forming slcndcr, 
kmg-stalked asillavy aud terminal petals. The fritit is oblong, flull- 
grcen or browiiish aud aliout the siye of a earaway beau. 

Dhaiivantari described the white variety in 'Nighantu' as 
possessing lasative and diaphoretic properties. Its efficic-ncy in 
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ctck'iiifi, aiueinia, heart disease, coujjh and intestinal colic 1 1 as 
also been mentioned by hiin. The recl variety is bittcr and its 
beiieflcial edects in redema, hcEinorthage, anteinia and biliotis- 
liess have been extolled. 

Ia 'RajniR-luiiitu', it is reeoinmended in diseases of the 
nervons system, and in 'Bhavaprakash', in heart disease and 
pilus. Cbaraka used it in tlie fonn of au ointment in leprosy 
and ski n diseases, and as a decoetion in stoiie in the kidney 
and in a'denia. I,ocal applieations of the root paste have been 
reconimencled in cedematous swcllings. Susruta mentions • its 
nse in snake-poisoninjT and rat-bite infeetion. Chakradatta 
nsed it in the treatment of chronie alcoholism and vaiions other 
writers reeoinmended it in phthisis, insomnia, rlieumatism and 
diseases of the eye. The Tibbi physicians lay stress on its tise in 
asthma, jatmdice and aseites and niention its diuretic properties. 
They also nse it as a vennifnge and febrifuge aud in urethrilis. 

Clieniical CmnposHitm : — Ghoshal (lttlO) analysed the ilrug and found 
tliti followin!* eonstituents :— (a) A sulphate ol a bod_y alkuloidal 'm 
nature, (b)' aji oily auiorphous mass of the nature of a fat, (c.) sulphates 
aud ehlorides and truces of uilrates nud ehlorates from the asli. The 
atuount of the alkaloidal multer is very small. Tlie sulphate of tlu- 
alkaloid is desrribed as small ueedle-shaped crystals, brownish-wlrite 
iu appeuranre when in mass. Its taste is neavly blaud or very faintly 
bitter and rcscmbles tliat of impure ijumilie sulphate. The yield of the 
alkaloid as sulphate was .'!()() nigui. froin 20 oz. of the original plalit 
(i. f., (1.053 per cent.). 

A detailed study of the chenueal eomposition and pharniaeoloyieul 
aetion of the active pvmciples was undertaken by the author and his 
•cu-workers. As the «reen plnnt eoutained a very liii>h pereentage o' 
water the air-dricd plants had lo be used for extraetiuii. 

The plant wns found to eontaiu unnsnally large quantities of potas- 
sium nitrate. As the presenee of lliis salt may partly aeeuunt for tno 
diuretic aetion of the druji, tlie total eontent of potassium present in 
the plant was estimated. Tuking the whole of potassium as potassium 
nitrate, its cputntity in the powdered drug ainouuted to ubout 6.4J per 
cent. This is, however, unlikely and it is probable Ihat other salts of 
potassium are present. Besides these salts, there is au alkaloid present 
in very small quautities, ubout 0.01 per cent. of the weijjht of dry pliint. 
The alkaloid was isolated in just sufficieut cuiantity for phanuacological 
cxperimcn.ts, It had a bittcr taste and the hydroehloride was obtained 
iu crystalline fonn. It has been named 'punarnnvine 1 . The cuiantity, 
however, was not sufficicnt for furtlier chemieal work. 
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PliarMiicoUi^icdl Action: — (Slmihal (1910) first took ivp the investi- 
jiation ul tlrK dniff. Ile n 3 ed .-m aqueous cstract of Uie whole drug i n 
Iiis espcrimiMlt?. This for ohvioiis reasons is liable to cause crror as 
the Iarge lUiantity of nitratcs, besides other salts of potassium aml 
various eoiiititueiits, would mask thc effect of tlie alkaloid and produce 
tlit-ir spocific efftcts 011 tlie ti-suys. Iiis main couclusions were as 
follows : — (11 The active principlc is a diuretic, chiefly acting 011 thc 
tflomeruli of thc kidneys through tlie heari, increasing the bea t and 
streiigth aiul raisinj; the periplieral hlood pressure in consequcnce ; ou 
the cells of the tuimles il cserls Iittle or no action, and if any, il is 
initial and cnmparative. (2) On the rcapiration it has Iittle or no action; 
any action is probably due to the fatty principle found m thc weed. 
i'.i) On Uil' liver the action is principally sccondary and in rom- 
binatiou with other drugs. (4) On the other organs the drug has 
pnit'tieally nt> effects. 

Iu the experimciital worfc done by the author and his 
co-workers, tlie hydrneliloride of the alkaloid was used. It has 
Iittle or no irritant action on the intact skin atid mucous 
lucnibraue. Subcutaueuus injeetion does not set up any niarked 
local reaction ; it has a somewhat depressing action on the tone 
and peristaltic tnovcni euts of isolated pieces of the intestine 
froin the rabbit. Intravenous injection of the alkaloid stimu- 
lates the respiratory movements in experiniental aunimals but 
there is uo relaxation of broncliial rrmscles such as occurs with 
adreualine. The blood pressure shows a distinct and persistent 
rise which is probably due to the direct action of the drug on 
the heart niuscle. The diuretic effects were investigated in the 
cat and the dog ; intravenous injections in such animals, where 
the flow of urine is being recorded by a cannula into the ureter, 
showed a markcd increase iu the flow of urine. That the 
diuresis was not entirely due to the rise of blood pressure was 
shown by giving 1/20 c. c. of 1 iu 1000 adrenaline solutiou 
intraveuously ; it was observed that, although there was a 
much bigger rise of blood pressure, the diuresis was compara- 
tively much less niarked. It may be coucluded, therefore, tliat 
the effect of the alkaloid is probably chiefly on the renal 
epithelium. That the alkaloid is not very toxic was shown 
by the fact that large doses given to animals produced no 
untoward effects. 
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Thcrapeutic U s es: —The fact that niost of the previous 
observers laid great stress on the diurctic properties of Barhaavia, 
difjusa, and that these results were confirmed by auimal experi- 
ments, led the author to test the drug in patients suffering from 
oedema and dropsy due to various causes. As a sufficienl 
quautity of the alkaloid could not be oblained for clinical trials. 
we had to use the licpuid exlract prepared from the plant. The 
extracts were made both from the dry and fresh plaut (white 
variety) and were fouiid to be equally efficaeious. Une c. c. of 
the cxtract was equivalent to 1 gni. of the dried plant and this 
was giveu in doses ranging frorn 1 to 4 drachms. The ainouut 
of the alkaloid in sudi doses worked out to be 0.35 to 1.40 nigm. 
or roughly 1 /40 to 1/160 grain. The total amouut of potassium 
base (not salts) in similar doses would be 1 .5 to 6.0 grains and 
of this potassium nitrate would be j4 to 2 grains. The drug 
was carefully tricd in a series of 34 cases. This series, though 
not very large, gave couvincing results about the thcrapeutic 
effects produced by the drug. Excepting an occasioual purga- 
tive no other drugs were giveu whilst the extraet was beiniy 
administered. In cases of aseites due to early liver and peri- 
toueal conditions the drug appears to be very beneheial. It 
produced a very marked and persistent diuresis and in some 
cases the aseites entirely disappeared. The diaretic effect, 
though not so marked, was produced oven when the abdominal 
fluid was not removed by prelhninary tapping and the kidneys 
were working uuder a disadvantage. If the tension iuside the 
abdomen was high and the urine was scanty and albummous 
the drug failed to produce an effect unless the aseites was 
previously relieved. 

A nuinber of the patients on whom the drug was tried were 
either complicated with kala-azar or the dropsical condition was 
possibly due to kala-azar. In them the improvement was not 
marked until the treatmeut with antimony injections was giveu 
simultaneously. It may be argued that the beueficial results in 
these cases were entirely due to the effect of antimony injections 
but it was found that such marked diuresis is as a rule not caused 
by antimony alone. In some of the cases cited below the 
amount of urine was two to three tiraes the normal auautity 
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secrelcd m healthy iiulividuals, and tliis increase was uiain- 
tained even wlien the ascites aml <\.'dcuia luul disappeared and 
after the antimony injeetions were stopped. As a lnatter of 
fact, ascites in cases of kala-azar is not a connnon conditiou and 
wlien it appears is nsually lenninal. The d rim 1 acts best wlien 
the dropsical conditiou is associated vvith healthy kidneys as in 
kala-azar or ascites cansed by dysenteric conditions. Dinresis, 
though it does occur in patients witli eopious albumin in thcir 
urine, is ofteii not so marked. As regards dropsy dne to canliac 
conditions, its efl'ect does not appear to be very marked. In 
such cases digitalis or the ephedrine uroup of drugs are nnicli 
more efficacious. In ascites witli advauced structural changes 
in the liver, kiclneys and peritonemn, only lemporary bciiciit can 
be expeefed, bnt evcn in snch cases the conditiou is greatly 
iniproved. 

In a certain number of cases the cmautity of urine decreased 
soniewhat after prolonped adniinistratiou of the drug for a 
period of 4 to 6 wceks and it warf thoui>ht that pcrhaps tliis vvas 
due to the toxic effect of the drug. To test tliis point, 2 to 3 
drachms of the extract were giveii tliree times a day for over 2 
months to several cases. It was o-Kserved that the (piantity of 
urine passed did not niaterialfy alter and in some cases the 
dinretie effects were maintained eveu after the drug was dis- 
contimied. In one case, the dinresis vvas niaintained for nearly 
six weeks after the adniinistratiou was stopped. 

Summary : — The active principle of lUviliaavia. diffus-a is a 
hody of alkaloid natnre called 'puuaniavine'. There are also 
large quantities of potassimn nitrate and other potassiuni salts 
preseut in tliis plant. Intravenous injections of the alkaloid iu 
cxperimental animals produce a distinct and persisteut rise of 
blood pressure and a marked diuresis. The dinresis is mainly 
due to the action of the alkaloid n n the renai epithelium, 
although the rise in blood pressure may contribute towards it. 
Cliuically, 1 to 4 drachms of the liquid extract inade from cither 
the dry or the fresh plant, produce dinresis in cases of <edema and 
ascites, especially those due to early liver, periloueal aucl kiduey 
conditions. When the licpiid cxtract is used the presencc of a 
large amottnt of potassiuni salts no doubt reinforces the action 
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of the alkaloid. The drug appears to cixeit a much more 
jiowerEul effect on certaiu types of asciles, i. o., tho&e due to 
early cirrhoszs of the liver and chronic perhonitis (Hale White) 
thau souie of the other diuretics kuown. 

licjocnccs : — 

(1) Ghoshal, Tj. TU., 1910, Food and Dntgs, October, p. 80; (2) Chopra, 
R. N., Ghohh, S., Ghosh, R. J\". and De, 1 J ., 1923, Ind. Mcd. Gar-., 
Vol. r/VIII, p. 203. 

BUTEA FRONDOSA (N. O. Legiiiniiiosa;) 

Bengal Kino ; Butea Gum. 

Vurn. — Saus.— Kinsuka, Paldsa ; Hind. — Palas, Tcsu,, Chichra ,- 
lieng.—Palas ; Pers. — Palali. 

This is a moderate si'/.ed deciduotis tree found throughout 
India and Burnia exteuding in the North-West Himalayas as far 
as the Jhelnni. It is onc of the most beautiful trees of the 
plains and lower hills of India and uearly every part of this tree 
has beeu put to some usefnl purpose. IL yields natunilly or 
froin artificial scavs ou the bark, a gum which is sold as 'Bengal 
kino'. The gum was nientioned by Chakradatta as au astrhi- 
gent and in conibinatiou with rock salt was used as au external 
application. It is largely used as au astringent and as a substi- 
tute for the 'kino' in India and to a limited exteut in Europe 
also. Waring in his 'Bazar Medicines' rcmaiks that it is au 
excellent astringent, similar to catechu, but mild in operatiou 
and hence is better adapted for cliildren and delicate femalcs.- 
The dose of the powdered gum is 10 to 30 grains with a few 
grains of ciiinauion. The flovvers and leaves are also used. 
They are said Lo possess astriugeut, diurelic and apbrodisiac 
properties. Made iuto the form of a poultice, they are used as 
autiphlogistics in swelliugs and boils. The fresli juice is given 
iliternally in phthisis and also as an extcmal application, to 
uleers and cougested and septic throats. 

The seeds liuve beeii aduiinistered internally, eithcr in the 
form o f powder or made iuto a paste with honey, as an authel- 
inintic from very aueient times. lu the 'Bhavaprakasa', the nse 

20 
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per cenl. of an oil, 1.925 per ccnt. of a bitter priuciple, (i. S;) per cent. of 
su.nur and 3.791 per cent. ul salts. A non-alkuloidul bitter pri'nciple was 
ohtained from the kernels iu the funn of a white powdor (bonduem) 
to which they attrihntcd the physiological pruperties of the seeds. Il 
was fonud to be insoluble in wafer t>uL, solublc in oils. Bacem (19()(i) was 
able to isolate from the kernels the bitter principle 'bonduciu' which he 
foimd to be a irhxturc of complex resiiious bodies. Ilc coidd not obtain 
any alkaloid or glucoside from the alcoholie extract of the kernels. 
Hhaduri (1912) stated that an alkaloid was x>rcscnt in the seeds and 
suggested the name 'natin' for it. 11 is doubtful whether 'natin' of 
Bliaduri is a glucoside or aii alkaloid as details are not available. 
Godbole, Paranjpa aud Shrikhaude (1929) fomul that the bitter pviuciple 
of the kernels cxtvacted witli aleohol, contaiued all the «ulplmr of 
bonducella nut and reduced Fehliug's solntion afier hydrolyhis. They 
concluded, therefore, that the bitter principlc was u glucoside. Tuiulnin 
Katti (1930) fomul a bitter resiiious aeid in lho petroleum ether extnict 
and idelltified it as 'bonducin'. 

In view of the divergen! results of ehcinical analysis, the seeds 
were re-examined at the Calcutta \School of Tropical Medieine to set 
what aetive principles could be deleeted in thoni. They yielded to 
petroleum ether 13.52 per cent., sulphuric ether 1.8'] per cent., chloroforni 
0.42 per cent. and absohrte aleohol 18.55 per cent. of the dried extract. 
Rach of the above fraetious wat> then cheiuically exunuued. The 
presence of an alkaloid as noted b.y the previous investigator ronlcl 
not be confirmed, but a uoii-filucnsidic bitter principle insoluble m 
water was undoubtedly preseut; it is, however, phaniiaeologieally 
inaetive. The seeds coutaiu a fairlj' good pcrcenta.ne of pale yellow 
thiek oil liaving a disagreeablc odour. It has an iodine value of 96.1 aud 
saponification vahie of 292.8. According to somc wol'kers lho quautity of 
the oil varies betvveeu 20 to 25 per cent., wherens in the speeiuieus 
examiued by the author it never cxeeedcd 14 per Cent. 

Pharmacological Action : — The non-glucosidic bitter prin- 
ciple was passed through the visual pliarmacologicul tesis but it 
was fotind to be inaetive. 

Therapeniic Uses : — Tlie so-callcd 'bonduc nuts' or 'fever 
nuts' liave enjoyed a rermtation as auti-periodic for sueb a lnng 
time that clinical trials were carried out nnder tlie auspices of 
the Indigenous Drugs Committee. Tliongh their findinRs are 
not very defiiiite, tliey recomniended the drug very favoiirably 
as a powerful tonic and a valuablc febrifuge. As the seeds do 
not show auy niarked therapeutic properties and tlie re-investi- 
gation of their chemical coniposition does not reveal the presence 
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of any active principle witli marked pharmacological action, 
furtber clinical trinls were considered unnecessary. 

Rcjeicnccs : — 

(1) Chopra, R. N. and Ghosh, S., 1929, lnd. ]au>. Mcd. Rcs., Vol. 
XVII, p. 377; (2) Bacoii, 1906, Philippinc, Journal, Sel., Vol. I, Part II, 
p. 1032; (3) fthaduri, 1912, Proc. Chem. Suc, Vol. 28, p. 53; (4) Godbole, 
Paraujpc atid Shnkhande, 1929, Jour. lnd. Chem. Sol., Vol. VI, p. 295; 
<S) Tummiii Kaiti, 1930, Joui . lnd. Chem. Soc, Vol. VII, pp. 207 & 221. 

CALOTROPIS GIGANTEA (N.O. Asclepincleje) 

Gigautic Swallow-wort 

Vekn. — Sans. — Manddra, Arka, Alarka, Surya, pattra ; Haid.-— 

Ak, Madar ; P.eug. — Akanda, ; Tam. — Urukku; 

Tel. — Mandaramu. 

The medieinal properties of Calotropis gigantea were known 
in this couulry froiu the earliest time. It is lnentioned by the 
earliest Hindu writers and the ancient name of the plant which 
ocenrs in the Vedic literaturc was Arka (wedg'c) alhiding to the 
fonn o£ leaves which was used in the saerificial rites. The 
veniacular name 'madar' is derived from 'manddra' , one of the 
sanskrit uanics of the plant. Tvvo varieties of the plaut are 
deseribed by the sanskrit writers, viz. — the white flowered or 
'alarka' (probably C. procera) and the purple flowered or 'arka' 
(C. gigantea). The ancieut Arabs also held superstitious notions 
about calotropis, probably counected witli sun worship. 

C. gigantea is aii erert perennial shrub, growing chiefly iu waste 
lands. It asceuds to au allitude of 3,000 ft. on the Himalayas, and 
cxteuds from tlie Punjab to Soutli India, Assaui, Ceylon and Singapur 
and is dislrilmled to the Malaya Islands and >Sotitli China. It thrives in 
soil where noUling else will grow and requires neither cultivation nor 
water ; it is tlms admirably adapted for bringing waste lands muler 
tillage and for protecting reclaimed deserts from drifting sands. Tliese 
reasons alone shonld suffice to eucouvafie the cultivation of the plant'* 
apart from its valuc as a medieinal plant or fibre producer. The root 
barks of C. gigantea and C. procera are similar in appearauce and oecur 
iu sliort pieces 1/8 to 1/5 iucli thiek. The taste is nmcilaginous and 
bitter and the odour is peculiar. 

A kind of gutta-percha may be prepared 'from the milky sap. But 
calotropis gulta-percha caunot be regarded of any commercial iuiportauee 
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also evidencc is wanting in support. The niilky juice is applted 
locally to the os uteri for inducing ahortion. The most 
importaut raedicinal property of the fruit is fouud in 'papain', 
a cligcstive enzyme, which is preseut iu the niilky juice and 
also occurs to a ccrtain extenl iu the green fruit. 

In the early stasres, the fruit secrctes a white milky visrid 
juice of tlie consisteney of cream which has the extraordhiary 
property of hasteniug the decay of mtiscular fibre exposed to 
its mfluence. This active principle, which resembles pepsin iu 
its physiological properties, may he obtaiued by addiug alcoliol 
td the juice of the tmripe fruit and powdering the residue after 
drying. This substance is called 'papain' and is superior to ordi- 
nary animal pepsin iu having" the peculiar additional advautage 
of requiring neither the aid of an acid nor aii alkali to convert 
the contents of the stomach into peptones. The digestive actiou 
of this plant 011 meat was probably known in the West at a very 
early date and appears to have been comniiinicated to India 
upon the introduetion of the tree by the Portuguese. The author 
of the 'Makhzan-el-adwiya' (11770) accurately deseribes the tree 
and nientions the use of the juice mbced with fresli giuger, for 
making meat tender. Although this property of the frnit and 
leaves seenis to have been known throughout India for a loug 
tirae, no attempt appears to have been made to manufaeture 
'papain' (vegetable pepsin) on a large scale. Of recent years, a 
small trade has spruug up iu some couutries in the preparation 
of 'papain' front this fruit. 

Chemical Compasition : — The milky juice of papaw rantains a 
fennent which has au eitraordinaty energetie actiou upon liitrogeiious 
substances and like pepsin curdlcs milk. This juice differs from pepsin 
in being active without the addition of free acid ; moreover the fennent 
acts at a hifjher temperatnre than animal pepsin. 

The leaves of the papaw tree have been sJiowu to coutain an 
alkaloid called carpalne and a glucoside named carposhic. Tliis alkaloid 
was first discovered by Greshoff and has been further examined by 
Merek and by van Rijii wlio fouiid that it is a secondary basc. The 
preseut accepted formula is C ]( H ON. The alkaloid can be purificd 
by repeatedly cryatallising tlie base from' clilute spirit wheu it occurs m 
the fonn of colourless, lustrous, necdle-shaped crystals with a meltinfi 
point of 121°C. 
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l'harmacologicul Action of Carpaine: — The pharmaco- 
logieal action of the alkaloid carpaine i.s under mvestigation. 
From Uie data already in haud, it is cvident tliat it is not very 
toxic. A dose of 5 nigni., when injected intravenoiisly in 
espcrimental animals, causes oiily a slight fail of blood pressurc 
which, liowever, returus to thc normal level witliin a very sliort 
time. The action of the heart is depressed and hoth the 
ventrieles and aurieles shovv evidence of slight depression. The 
respiration is not depressed to any great extent. The vohtuies 
of the different organs are very slightly affected, if at all. 

The alkaloid has not been used in therapenties. 

CUI'HALANDRA INDICA (N.O. Cucurbitnceas) 

Vern. — Saus. — Rimba ; Hind. — Kanduri-ki-bcl ; Beug. — 

Teldkuchd ; Pomb. — Bhimb ; Tam. — Kovai ; Punj. — 

Kandihi ; Pers. — Kabare-hindi. 

Cephalandm indica is a percnnial creeping Vierb with long 
taperiug tuberous roots and deep green leavcs, It grows in a 
wild state abundantly in Bengal and in most parls of India. It 
has a smooth green fleshy fruit with an extreinely bitter taste. 
When ripe the frnit becomes scarlet in colonr and swcet to 
the tastc and is sometinies caten as a vegetable. The plant 
has the reputation in Bengal of having a remarkable effect in 
redncing the amonnt of sugar in the urine of patients sufl'ering 
from diabetes mellitus. It has been deseribed by some as the 
'Indian substitute for insulin', and among the medical praeti- 
tioners in Calcutta a strong belief exists as to its erncacy in 
glycosuria. The green juice extracted from the plant was tried 
in some of the surgical eases sufl'ering from glycosuria in the 
Calcutta Medical College Hospitals with apparently beneficial 
results. The epiantity of sugar was said to be greatly reduced 
and in some cases entirely disappeared. Prcvious to this, the 
drug is said to have been tried mauy years ago and some 
experimcntal work was also done iu the Department of Phy- 
siology at the Medical College, but no record of this work 
conld be discovercd in the published literature. The origiu of 
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the belicf that the drng has atili-diabetic propei'ties cati be 
traced to its tise by the -Aynrvedic physicians vvho give the fresh 
juice extracted from the tuberotis roots and leaves, either by 
itself or in combination v\ith certain metallic pvcparations, iu 
the treatment of diabetes. 

Chemical Comjiosition ■.—The frct.li plant was chcniically analysed 
by the author and his co-workers. Not only was a seareh made for the 
ordinary active principles which are fonnd iu plants (e.. g., glucosides 
and alkaloids) Imt bodies of the «aturc of hormoues and euzymes which 
are sometimes present were also investigated, Dubbins aud Corbett 
(1923) have shown thal iu certain plants and vegctables bolh the blood- 
sugar-reducing and blood-sugar-iucrensiug principles are present. 
Wheu the formei 1 are freed from the latter and are injccted into normal 
rabbits they produce a. fail of blood siigar typical of that cattscd by an 
injection of insulin. Collip (1923) isolated a substauce called glucokcnin 
which has the property of reducing the amouiit of sugar in the blood. 
The object in separating bodies of this natiire from the Caphalanclra 
indlca was to see whether auy such sugar-reducing principles were 
present. 

The meLhod cmployed for .separation of these bodies was priilcipally 
the same as that used by Collip for isolating- glucokenin. The 
fresh plant was erushed and the juice was expressed. To this twice its 
volume of alcohol was addcd, which precipitates the enzyme and 
ehlorophyll. The enzyme was isolated by wasliing the precipitate with 
alcohol aud drying in a vacumu. It -«as fheii treated with a siuall 
quantity of wafer which dissolved the enzyme. After filtering this, the 
enzyme was precipitated with twice its volume of alcohol aud dried 
in vacuo, For the separation of the hormone, the solutiou after pre- 
cipitation of the enzyme and ehlorophyll was couceutrated in vacuo at 
60°C to a small bulk and filtered. Tt was tto.cn saturated with 
amiuonium sulphate which precipitated the hormone ; the precipitate 
was extracted with 70 per cent. alcohol. This was then filtered aud the 
elear liquid was added to 40 volumes of 95 per ceut. alcohol, neutralised 
and kept overnight. The precipitate which settled at the botlom was 
removed aud dried. 

The solution after separation of the hormone was acidifled with 
dilute sulphuric acid and shaken with ether to reniove auy oily substauce 
and then made slightly alkaline with ammouia. The ammoiriacal 
solutiou was shaken with chlorofonn, which took upi the alkaloid, which 
was thus obtained by evaporation of the solvent. By usc of this 
teehuique Cephalandra indlca was found to coutain an enzyme, a 
hormone and traces of an alkaloid. 

Pharmacological Action : — The activity of the enzyme isolated was 
tested. It had well-marked amylolytic properties aud rapidly .hydrolysed 



CLINICAI, TRIAkS 315 

htarch. On tlie proteins iL had lio effcct. The effecls of subcutaueous 
injecliou of tlie hormone on the blood sugar weie also tested in rabbits. 
The blood was exaflimed for seven days after Ihe injection of the 
hormoiie lml besidcs the normal variations which usually oceur, 110 
marked effect was produced. The alkaloidal body was also tested but 
did nol show any pharmacological action on the heavl, respiralion, blood 
pressurc, and iwlated uterus. Neitlier the alkaloid nor the en/yme had 
any sugar-reducing properlies wheu administered to tabbits. 

Clinical Trials : — Tlie effect of tlie drug was tested on a 
series of diabetic paticnts who were selected at random as they 
came to the hospital for admissiou. The carbohydrate intake 
was fixed and kept strictly under coutrol. The total quantity 
of urine m 24 hours was carefully collected and part of it was 
exaurined every day for the qiiautity of sugar. The blood sugar 
was also exairnned from time to time, the miuinmm fasting 
level after a total fast for 5 to 6 hours being determined in 
each casc. The patients were regulaiTy weighed duriug the 
entire period of the trial. After the patient was put on a strict 
diet of known carbohydrate value, some time was allowed 
for the daily output of sugar to ruu to a constant level. The 
patients were then put on a freshly-extracted jtiice of the stem 
and leaves of the plant, the dose being one to two ounces, every 
morning on an empty stomach. There was no reduetiou in the 
percentage of sugar excreted, total sugar or blood sugar. 
Insulin was given to these patients after cephalandra was 
stopped and iii three days the sugar entirely disappeared from 
the urine. 

The apparcnt beneficial results obtained after administration of tiris 
plant are probably due to the faet that a large nuinber of cases of so- 
called diabetes in this countiy are really cases of interiuittent glycosuria 
and these patients oflen improve without any medical interference. The 
sugar may disappear entirely with variations in diet, exercise, etc. There 
was at lcnst one example of it in this series in which there was apparent 
reduetion of sugar in urine from 105 grii. to 54 gm. after flve doses of 
the fresh juiee of the drug. The drug was then stopped but the improve- 
lneut in the patient continued and the sugar excretkm was reduced to 
S gra. a day and the blood sugar to 0.182 per cent. after eleven days. 
On fnrlher investigaliou it was found that this was a very early 
case of diabetes having a very good tolerance for sugar. In anotlicr 
patient on the other hand, who was excretiug only 14 gin. of 
sugar a day, eveu after eight days' treatment with the drug the daily 
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sugar exereLion, hlood siiRar and the \vei;,'ht of thr palient leinamed 
practieally iini-lmnjjud. In yel anolhcr palient, the Miliar value of the 
diet was 48 gin. and the sugar excrction per day was 45 gm. l'rcsh 
juicc of the planl was tiied fuii Uiirteen dnys with 110 effcet Imt a-, soon 
at. the diet was reduced hy 10 jjin, only the hiigar disappeaved. This 
shows clearly thal Ccphalandra indlca eoald not even effecl the utilization 
of 10 pfni. of carbohydrates. 

Therapcutic Uscs : — It is obvious fvom the abovc that ad- 
miuistration of the fresh juice of this plaiit does not produce atiy 
reduetion of the sugar eithcr in the blood or in the urine in 
cases of diabetes atid that any reduetion that is met with is 
purely dietetie. 

Summary : — Cephalandra. indica coutains au eiizyme with 
amylolytic properties, a liornione and traces of an alkaloid. 
None of these substances redttces sugar wlien achninisteved sub- 
euLaneously to rabbits. Fresh juice extracted Ironi the leaves, 
stem and root of the plant produces no reduetion of sugar in the 
blood or urine of patieuts suff ering from glycosuria. 

Rcfercnces : — 

(1) Chopra, R. X., and Bose, J. r., 1925, l ml. Juur. Mcd. lies., 
Vol. XIII, July. 



CROCUS SAHVUS (N.O. Iridese) 

Saflrou 

Vekn. — Sans.— Kumkuma, Saurab, Kasmirajanma ; Hiud, — 

Kasar, Jajran ; Reng. — Jajran ; Eomb. — Safmu, Kessar ; 

Maw—Kecara ; Guj. — Kcsliar ; Tam.— Kuiigumapu . 

Saffroii is an onion-like plaut about H feet high connnonly 
fottnd in Kashmir and around Quctta. The saffroii of coni- 
merce consists of the dried stigma and tops of styles of the 
flowers of Crocus sativus. The plant ch.es not appear to be 
indigeuoiis to India but has been cultivated iu Kashmir and 
recently atso in Quetta. It may be propagated from seeds and 
offsets of bulbs. The yield per aere has beeii estimated to be 
10 to U lbs. of dry saffroii which is equivalent to 50 to 55 lbs. 
of fresh material. A great deal of care and attention has to be 
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taken in llie cultivation aud pi'eparatiou of saffron for the 
niarket. The llowers are pickecl very early in the moriiiug 
when half open. The stigmata are then sepavated aud at once 
transferred to sieves, placed 011 earthen kilns or pots containing 
a slow fire. Geutle heat has to be applicd otherwise the 
material gets soft aud deteriorated. 

Saflrou is very largely usecl iu the iudigenous medicine in 
India. It is more popular iu the Tibbi or Mohaminedan 
medicine than in the Ayurvedic or Hindu mediciue. As a 
stomaehic and aiitispasiuodic, it enjoys a great reputation. As 
a stiinulaiit and au aphrodisiae, it is considered to be a sovereign 
remedy, not to be excelled in virtue by the whole range of 
drngs in the materia medica. In European medicine, saffron 
is used to a very limited exteut, if at all. It is used mainly iu 
cookery and as a colouriug and flavouring material. 

Chemical Compo&ition : — Saffrou has beeji clicmically analysed and 
is fouiul to contain the followiiig suWances : — 

(a) Three cryhtnlliue colourinp; matters (l) a-crocetin (C, tl^ O. 

M.P. 272"— 273°) eouslilules 0.7 per ceiit. of "sajfron! 

(2)j3-croceLm (^,11.^0^ M.r. 205°— 206°) consliUUcs 0.7 

per rail. of Haffron and (3) y -«oceLin (C, II O., M.P. 

202°— 203') constitutes 0.3 per celit. 
((>} A hitter substaiice. 
(c) A faUy oil 8 to 13.4 per ceiit. 
(t?) An essential oil 1.37 per ceiit. 

Pliarmacological Action : — The essential oil from Crocus 
salivwi was p.asscd through tlie pharmacological tests. It 
showed all the charaeteristie features of au essential oil. We 
could not fiiicl any special poiut on wliich its action cliffered 
from other mcmbevs of the essential oil Rfoup mentioned m the 
Pliannacopceias. Its aphrodisiae virtue is probably dne to the 
slight stiumlation of the ceutral nervous system which is 
commoii to all the essential oils. 

Thcrapcutic JLics : — Clinical trials have not been carried 
out rccently by auy worker to confirm the claims made regard- 
ing the efficacy of the dnig. 
Reference : — 

(1) Duit, 1928, Commercial Drngs of India; (2) Wehmer, 1929, Die 
Pflanzcnstolfc, p. 171. 
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EUPHORBIA. PlLULIFElRA (N.O. Euphorbiaceaj) 

Vbrn. — Hind. — Dudhi ; Beng. — Buni keru ; Tam. — Amum- 
patchay-arissi ; Tel. — Nanabeeam ; Guj. — Dudeli. 

Euphorbia pilulifcra is au annual lierb wliicli occurs 
throughotit the hotter parts of India. In the indigenons system 
of medicine, it has a great reputation and is believed to be 
a sovereign remedy for diseases of tlie respiratory tract in 
general, especially cough, coryza, bronchitis, astlima, etc. Mauy 
years ago it attracted the atteution of tlie Western physicians 
vvlio came to India and it was througli their influeiice that the 
drug was iutroduced into Europe somewhere about 1884. The 
alcoholic extract of tlie wliole plant is rtsed in medicine even to 
this day though not to the same extent as before. It is also 
claimed to be a useful remedy in dysentery and colic and has 
been largely used against worms in children. 

Chemical Composition : — Hooper investigated the chemical cornposi- 
tion of the drug long ago but could not find any active principle to 
which the specific properties of the drug could be ascribed. I/ater, the 
chemistry of the drug was -worked out more thotoughly and gallic acid, 
quercetin, a new phenolic substance, traces of an essential oil, traces of 
an alkaloid, etc, have been isolated. 

Phannacological Action-: — Marsset (1928) studied the pharmaco- 
logical actiou of euphorbia estract and found that it had a depressant 
action on the heart and respiration and produced a relaxatiou of the 
broneliioles by its central action. Dikshit and Kameswar Rao (itn- 
published) have recently (1931) investigated the action of this drug. 
They find that the liquid extract of euphorbia (P. D. & Co.) is irritant 
to the mucous iuembrane of the stouiach, a dosa of 2 c.c. of the extract 
producing vomiting in animals. fntravenous injections do not produce 
aivy vomiting showing that the drug is a true local irritant. In animals 
under urethane ancesthesia, intravenous injections of small doses of 
euphorbia estract produce broncho-dilatation which is much more pro- 
louged than that produced by small doses of epinephritie. The cxtract 
has also been found to have a depressant action on the cardio-vascular 
system in general; the mnsculature of the heart is slightly depressed. 

Therapeutic Uses: — Euphorbia has been used in Western 
medicine for a fairly long time but the clinical results 
obtained do not show that it is likely to be a promising drug. 
Its pharmacological action so far investigated indicates that its 
use in spasmodic conditions of the respiratory tract at least is 
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rational. The drug is often nscd iudiscriminately in all sorts 
of respiratory diseases and hence tlie desired effects of the drug 
are often not manifested. This probably explains the many 
conflicling reports recorded as to the efficacy of the drug. 
It appears to liave no advantage over niany of tlie well- 
kiiown remedies used in respiratory affectious. 

Rcferencos : — 

(1) Marsset, 1928, quoted by Solis-Colieu and Gietheli's Pharniaco- 
thaapcntics, published by Appleton & Co., p. 1391. 

GYMNEMA. SYLVESTRE (N.O. Asclepiadere) 

Vern. — Saus. — Mesha-sringi (ram' s horn) ; Hind. & Beng. — 

Merdsingi ; Chhota-dudhi-lata. ; Tam. — Shiru-kuninjd ; 

Bomb. — Kavali. 

Gymncma sylvcstre is a stout, large, woody, climbing plant 
wliich grows abundantly in Central and Southern India and is 
also distributed to Tropical Africa. The plant has been 
described in the Hindu Materia Medica as an anti-periodic, 
stomachic, and diuretic. Susruta describes it as a destroyer of 
'madhumelia' (glycosuria) and other urinary disorders. About 
a hundred years ago, Edgeworth uoticed that wheu leavea 
of this plant were chewed, the power of the tongue to appreciate 
the taste of sugar and ali saccharine substances was abolished. 
This was confirmed later by Hooper who discovered that the 
leaf also had the valuable property of completely removing the 
taste of bitter articles such as quinine. Tlie loss of these sensa- 
tions lasts only for one to two hours and not for 24 hours as 
was stated by Edgeworth. The root of the plant has a reputa- 
tion among the Hindu physicians as a remedy for snake-bite. 
The powdered root is generally applied locally to the part bitteu 
and a decoctiou is adrninistered internally. 

Ou accouut of its property of abolishing the taste of sugar 
it has been given the iiame of 'gur-niar' meaning f sugar destroy- 
ing' and the idea has gained ground in some quarters that it 
might neutralise the excess of sugar present in the body in 
diabetes mellitus. In Bombay and Central India it has been 
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used as a vemedy against tliis condilion and wonderful rcsults 
have bcen claimed. 

Chemical Composition ; — Hooper (18S7) made the first systeniatic 
exanrinatioit of the leaves. He isolated two resins, the resin iiisoluble 
iu alcoliol forming the larger proportion. The resin soltible in alcohol 
vas said to leave a tingling seusation in tlie throat. Tliere was no 
taimin. He had also isolated an ot'ganic acid said to be a glueoside and 
to possess anti-saceharine property. It was designated as gymnemic 
acid and the formula C ^1 O was given to it. It was present lo the 
estent of 6 per cent. A new bitter priuciple, some tartaric acid and 
ralcium oxalate were also isolated. 

Power and Tutiu (1904) next took np the snbject and made a 
thorough iuvestigation of the leaves. They isolated hentriacontaue 
C H , cpicrcitol and gymnemic acid. 'l'he gynmemic acid was purified 
and analysed ; Ihey showed that it did not possess any aiiti-sacchariut 
properties and was not a glucoside. 

Chopra, Bose and Chatterjee 11928) prepared different fraetions from 
tlie leaves, isolated the gynmemic acid and prepared a sodium salt of 
tlie acid for both pharmacological and clinical trials. They also isolated 
some enzymes and tested their sugar-hydrolysing aetion. 

Recently, llhaskar and Caius (1930) have made a detailed cliemicnl 
iuvestigation of the leaves of Gymncma sylvcstrc. The air-dried leaves 
yielded, after ignition, 11.45 per cent. of inorganic matter consistiug of 
alkali, phosphoric acid, ferric oside and manganese. Two hydrocarbons, 
hentriacontaue and pentatriacontane, chlorophyll a and h, phytol, resins, 
tartaric acid, inositol, anthracminone bodies and gymnemic acid were 
also identified. They could not find any water-soluble or alcohol-soluble 
suhstance in the leaves which had the property of dissolving glucose 
in vitro, nor any chemical body resembliug insulin. 

Pharmacological Aetion : — The aetion of the enzymes isolated froni 
Ciymncma sylvcstrc was studied in vitro on both cane sugar and glucose. 
The sugar Solutions were made up to a defiuite strength and then mised 
w ith the powdered leaves of the plant and also with tlie euzynie 
isolated from the leaves. The mixtures were kept in an incubator at 
H7°C for 48 hours and estimations were made at regular intervals to 
see if any changes oecurred. The following results were obtained : — 

(a) The reducing substance present m the leaves was fomid to 
he 0.37 per cent. 

(b) In tlie ranc sugar solution mixed with the powdered leaves, 
hydrolytic aetion eomuienced within 2 hours and was completed in 
18 hours. The satue rcsult was obtained in tlie canc sugar solution 
mised with enzymc isolated from the leaves. 

(c) The powdered leaves of Gymnema sylvcstrc were found to 
havc an oxidase aetion on glucose solution and glycolysis oecurred 
which reduced the strength of the glucose solution. from 2.3 to 0.B6 
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per cent. iu 29 honrs. lu the enzyme isolated ironi the leaves rio 

sucli actiou was seeii. 

(d) The gymtieinic acid was l'ound to liave neither hydrolytie 

uor oxiJase actiou when ini.vcd vrith ca«e sugar or ylucfsc solntion. 

The effeet of the drug 011 the l:ilocid sugar was testeil on rabbits. 
The auimals tised weie carefully seleeted, were. all oyev l.() kilogram 
in weiedit, and were of the albino Himalayaii and the browu Belgian 
hare types. A quantitative esthuatiou of the iuitial blood sugar wtis 
niiide and then the drug- was given 1>y subcutaneous injectioii. Tvvu 
liours after injectioii the blood sugar was re-examined. Eesides pui-e 
gymnemic acid, the following fractions were tried and the effect on the 
blood sugar in auimals were reeorded : — [l) an aqueoua tstvact of the 
powdered leaves ; (2) aij alcoholic extraet usiug Ha per cent, alcohol ; 
(3) an alcoholic extract nsing 70 per cent. akohol ; 14) sodium Bait ot 
gyimiemic acid. In uone of the auimals to whom these fractions were 
given was tliere any reducthm in the amumit of sugar present i n the 
blnorl. It may be arguecl that the iu>n-reduction of blood sugar in 
these rabbits after injectioii of the various preparatioiis of Gymncma 
svlvestrc mig'ht be due to the exccss of glycogeu in the liver of trieae 
rabbits, which foy being couverted into sugar tends to prevent tlie faJI 
in blood sugar. Tliis may of course be possible in a well-fed ordinal 
laut to obviate tliis fallacy the experimeiital animals were carefully 
starved from 24 to 3fi liours before tlie test. Axeording to Mhaskar 
and Caius (1930), however, the leaves cause hypoglycrenihi in experi- 
mental auimals wliich sets iu soon after tlie admiuistration eitlier hy 
mouth or by injectioii. Tliis hypoglyCEemia has been ersplaiiied on the 
assumptioii that the drug acts indirectly through stitiiulation of insulin 
secretion of the pancreas as it has no direct nction on the carho- 
hydrate metabolisni. These workers are also of opinion that the 
leaves stimulate the heart and circulatory system, increase urine 
secretion and activate the uterus. 

Therapeutic Uscs : —Tlie drug was tried in a mimber of 
cases of diabetes mellitus in order to see if it praduced auy 
reduction in tlie aniount of sugar present in tlie blood or urine. 
Ali the patients were uncomplicated eases of diabetes and were 
kept in hospital nnder strict observation. They were all placed 
on a fixed diet wliich was strictly under control. Tlie total 
qnantity of urine passecl in 24 honrs was carefully collected, 
measured and a portion of it was examined every day for tlie 
quantity of sugar present. Tlie sugar content of tlie blood was 
also estimated from timc to time, tlie 'fasting level' of blood 
sugar beiug always reeorded. The patients were regnlarly 
weighed during the course of treatment. 

21 
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Of the 6 cases trealed, 4 were given finely powdered leaves 
of Gymncma sylvcstre in doses of ouc drachm of the powdcr 
three times a day. The total intake per day was llius 12 
gm. or 180 grains of the powdered leaves. The drug produced 
uo appreciable effect in reducing either the blood sugar or the 
total daily output of the uriuary sugar. The total excretiou of 
sugar becarne slightly less in some cases towards the eud of the 
treatmeut, but such variations may be accounted for by the 
restrieted diet alone. The slight variatiou iii the blood sugar 
inay be accounted for in the same way. Admiuistration of 
insulin to all these cases rendered them sugar free. These 
fmdings, however, are not in accord with those of Mhaskar and 
Caius (1930), who are of opiuion that the leaves of G. syhestie 
in daily doses of 30 to 60 grains (dry leaf) for a period of three 
inoiiths or inore may reduee glycosuria, noii-ameuable to dieto- 
tlierapy. It is, however, too carly to give auy definite opinion 
and further work is necessary to estimate the real antidiabetic 
property of the drug, 

Summary : — According to the findings of the workers of the 
School of Tropical Medicine the leaves of Gymnema sylvestre 
contain a substance which has a hydrolytic aetion ou cane sugar. 
There is also au oxidase-like substance which produces 
glycolysis in a solution containing glucose. The extracts made 
froni the leaves as well as gymncmic acid and its sodium salts 
have no effect ou the blood sugar when given by subcutaneous 
injectious to rabbits. Powdered leaves aud alcoholic extracts 
prepared from the leaves of Gymnema sylveslre have no effect 
ou the blood or urine sugar of patients sufferiug from diabetes. 
According to Mhaskar aud Caius, the drug appears to be useful 
in cheeking glycosuria, when administered in 2 to 4 gm. dosage. 
Further work is necessary to find ont the real value of the drug 
iu diabetes. 

Rcferences : — 

(1) Power and Tutin, 1904, Pharm. Jour., p. 234; (2) Cliopra, R. N., 
Uose, J. P. atid Chatterjee, N. R., 1928, Ind. Jour. Med. Res., Vol. XVI, 
July; (3) Mhaskar and Caius, 1930, Ind. Med. Res, Memoirs, March, p. 1- 
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HEDVOTIS AURICULAIUA (N.O. «ubiacese) 

VfiRN. — Beng. — Muttia-lata ; Nepal. — Gookee ; Mar. — Dapoli, 
Gaimaril ; Mal. — Kudal diutiki ; Kan. & T ulu. — Nela- 

nekkaic ; Konkani. — Bhooya-nanketi ; Sing. 

Gct-kola ; Malay. — Mariguti, Kenika or 
Kenikoh batu. 

This plant grows wild m tlie vvet lands of the Western 
Ghats, throtighout the letigth of the Indian Peninsula from the 
Koukan to Cape Cornorin, estending to Ceylon. It grows also 
in otlier parts of India where the rainfall is heavy, e. g., Nepal, 
Sikldin, the Khasia Hills, Chittagong and Eastern Bengal. Iu 
Sikkim the leaves are boiled with rice aud used as a food. 
Beyond this, its use either as an econonhc product or as a 
medicinal plant is not referred to in the literature. It is, how- 
evcr, very largely used as a household remedy in South Kanara 
for all sorts of bowel complaints including diarrhcea aud 
dysenteiy. 

Chemical Composition : — A general examination of the plant by 
Dey (1930) shows that it contams considerable quantities of tannins, 
some reduciug sugars and ghicosides., a smalt quautity of fixed oil, 
a fruity-siuelling ester and a basic principle precipitated by the common 
alkaloidal reagents. This basic principle is found to occnr iu all parts 
of the plant, the roots containiug the largest amount. An assay of 
ttie alkaloids shows that the leaves and stems contain 0.1 per cent. 
aud the roots 0.3 per cent. approximately. The air-dried powdered 
roots which are selected for detailed esamination, yield to .petroleum 
ether 1.1 per cent., to etlier 2.6 per cent., to alcohol 8.9 per cent. and 
water 7.7 per cent. of the extiacts respectively. The alcoholic extract 
has been found to contain the wbole of the alkaloids. One of the 
alkaloids has been purifled and its hydrochloride has been prepared. 
The hydrochloride dissolves in water aud alcohol with a bright bluish 
green flnorescence. 

Pharmacological Actioii ; — No systematic pharmacologieal study of 
the alkaloids has been carricd out but it has been showu that they are 
not very toxic. 

Thorapeutic Use s : — Bhandarkar (1929-30) has carried out 
clinical trials with the drug both in the form of a bolus of fresh 
green leaves and as a decoctiom of the whole plaint, He claims 
very satisfactory results in dysenteries with or without Entamceba 
histolytica in the stools. According to laitn even cases which 
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yrovecl refractory to enietine injections, stovarsol, bismutli, 
kurchi, bael, etc, responded to the regular aduiiiiistration of 
tlie liquid extract of Hedyotis amicularia (iHedauriu) . As the 
drug is not toxic, it can fae given to small children witliout harm. 
Striking results were also obtaiued in cases of acute and chrouic 
colitis, and i n early cholera. The drug was tried diiring an 
outbreak of cholera in the Madras Presideucy and it is said to 
have acted almost as a specific. Other observers, however, are 
inelined to believe that the drug is not so useful in the treatmeut 
of amoebic dysentery as it is claimed to be. Dikshit (unpublished) 
found tliat clainis made for Hedauriu in the treatmeut of 
amccbic dysentery cannot be substautiated. He tried the drug 
in eight cases of amcebic dysentery with little benefit. The 
entamcebae were found in fairly large ninnbers in patients who 
received Hedaurin for more than four days. The drug may 
be of use in diarrhcea but here the aetion in all probability is 
due to the large ainount ol tannins present. 

Rejcrences t — 

(1) Bbandni-kar, P. R., 1929, l»rf. Mcd. Gas., Vol. LXIV, July, 
p. 387; (2) Bhandarkar, P, K.., 1930, PuUicatlon, Plmrmacological 
Research Institutc, Madras; (3) Dey, B. B., 1930, Ind. Sci. Congress 
Abstracts, Section of Cliemistry, p. 24. 

HELICTERES ISORA (N. O. Sterculiacea:) 

The East Indian Screw tree 

VERN. — Saus.— -Mriga-shinga; Hiud. — Marorij Marorphali ; 
Beng. — Atmora ; Guj. — Mriga-shiga ; Mar. — Kevani, 
Varkati, Dhamani ; Ta.m.-—Valumbirikai. 

It is a tali shrub or a small tree resembling the commort 
hazel found throughout Central and Western India as far west 
as Jammu, the Central Peninsula and Ceylon. It has bright 
red and showy flowers whicli appear in the rainy season. The 
capsule has long been entployed niedicinally in India and is still 
one of the conimonest bazar drugs in most parts of the couutry. 
It is cliiefly employed in intestinal complaints, entering iuto 
most of the preseriptions in the indigenous systems of medicine 
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for colic, flatulence, diarrhcea, etc. According to Ainslic it is 
also used by tlie Hindu physicians as a remedy for offeiisive 
sorcs inside the ear. 

Chemical Composltion : — The poci? were aualyscd loiiy ago by 
Dymock bui he was uuable to fmd auy active prmciple. Rei-etiUy, 
tliey were re-analysed by the department of chcmistry, Calcutta Sehool 
o£ Tvopical Medicine. Besides a rjuantity nf demulrent iiibstaiice arul 
tarmins nothing of auy note could be detected. 

Thorapeutic Uscs : — The pods arc used evea to this day iu 
sonie parts of India, specially the Bombay Presideucy, in the 
treattnent of chronic dysentery. They are roasted and are 
mixed with a number of other ingredients. Some of the 
paiients who have tried them bear testimony to the faet that 
the symptoms are considerably ameliorated. Apart from this, 
no definite improveincnt in the microseopic charaeters of the 
stools could be found. In proved cases of amcebic dysentery, 
it does not appear to bring about any marked improvement. 



HERPESTIS MONNIERA (N.O. Scrophularineje) 

VERN. — Sans.— Brahmi ; Hind. — Bammbhi ; Beng. — Brihmi- 

sdk ; Mar. — Nir-brami ; Tam. — Nirbravii ; Tel. — 

Sambrani-chetLu. 

This is an annual creeping plant, found in moist places near 
streams or on the border of tanks throughout India. The root 
as well as the stalks and leaves are used in the Hindu medicine. 
It is considered to be a nerve tonic, and useful in insanity and 
epilepsy. It has bcen frequently mistaken for Hydrocotyle 
asiatica (N.O. Urnbelliferse) known in the vernacular as 
'thol-kuri' ; both these plauts are known by the uame of 'brahmi' 
in rnauy places. 

Chemical Composition : — Samples of the drug from different sonrees 
were analysed by Bose (1931). It was found that all the specimens 
contained an alkaloid iu varying proportious. The alkaloid could be 
extracted by macerating the drug- with ether-chloroform misture iii the 
cold. In the case of rectified spirit, prolouged maceratiou was required 
for coinplete exkaustion. Only about 0.01 per cent. of the alkaloid could 
be isolated by treatmeut with boiling water but wheu treated with a 
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mistuve of glycerol and water, a larger qnantity (0.02 per cetit.) of the 
alkaloid could be isolated, 

Pharmacological Action : — The alkaloid obtained from H. monniera 
for vrhich the name 'brahmine' is suggested, has been studied by Eose 
and Eose (1931). They find that it is liiglily toxic. Frogs are killed 
■within 10 minutes with a dose of 0,5 agm. per 100 gin. body weight, 
Rats atid guinea pigs are killed within 24 hours with a, dose of 25 mgm. 
per kilogram body weight. A dose of 0.5 mgm. per kilogram body weight 
of cat produces a fail of blood pressure. In smaller doses, however, 
there is a slight rise of blood pressure due to vaso-constrictiou and 
stiiriulation of the cardiac muscles. The respiration is stimulated in 
small doses. Plain muscles like that of the small intestines, uterus, etc,, 
are stimulated in dilutions of 1 in 200,000 to 1 in 500,000. In therapeutic 
doses, the alkaloid resembles stiychnine in action. 

Therapeutic Vscs : — Eose has iised powdered dried leaves 
of the Brahmi plant with very satisfaetory results in cases of 
astlienia, nervons breakdown and other low adynamic condi- 
tions. According to him, the drug has many advantages over 
strychnine. It is less toxic than strychnine and will not produce 
the reflex imtation which is often noticed if nnx vonrica or 
strychnine is administered for a long time. Furthermore, 
Herpestis monniera is a direct cardiac tonic whereas strychnine 
only indirectly stimulates the heart. In view of the above 
findings, a further trial of the drug seems very desirable. The 
quautity of the alkaloid, however, appears to be very small in 
the leaves. 

References : — 

(1) Eose, K., & Bose, N. K., 1931, Jour. Ind. Med. Assoc, Vol. I, 
October. 



HOLAKRHENA ANTIDYSENTERICA (N. O. Apocynaceae) 

Kurchi, Conessi or Tellicherry Bark. 

Veen. — Sans. — Kutaja, ; Kdlinga ; Hind. — Karchi, Kuna; 

Beng. — Kiirchi ; Bomb. — Pandhm-ki'm ; Tam. — Kashappu- 

vetpalarishi ; Pun]. — Kewar, Kura. 

Holarrhena cmtidysenterica is a small deciduous tree with 
wliite flowers. It is a native of the tropical Himalayas, going 
trp to an altitude of 3,500 feet ; it is also found throughout the 
dry forests of India, even as far south as Travancore. It is 
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also met with abundautly iri Assaui and ia the United Provinces, 
The seeds are called 'indrayava 1 or 'Indra's seeds' in Saiiskrit ; 
in Persiau it is knowia as 'iudar-jave-talkh' and it is ■well-known 
in Arahian medicine, 

The plant is fabled to have spruiig from lho drops o f 'auirita' or 
water of life which fell 011 the grouud from the bodies of Rnma's 
maukeys, which were restored to life by the God Indra. This plant 
«-as often confused with another of the same fainily called Wrightia 
tinctoria which is rnedically inert. Iyinnseus was originally responsible 
for this confusion hut it was rectified bv Brown (1809), who revised the 
whole of the Apocynacese family. Although differeutiation between 
Holarrhena antidysenterica and Wrightia tinctoria has thus been made 
for nearly a hrmdred years, yet they are often mistakeu for one anolher 
and this fact probably accounts for the di'ug having falleu into disrepute. 
Wrightia tinctoria, however, has white jasmine-like flowers with a 
fragrant odour, while the flowers of Holarrhena are odorless. Further, 
the Wrightia tinctoria bark cau he easily identified from its reddish 
brown colour aud its smooth appearance as compared with the Holar- 
rhena bark, which is thicker and is of a dirty white or buff colour and 
has a markedly bitter taste. The seeds of Holarrhena resemble oats ; 
they are very bitter aud are contained in long follicles about the thick- 
ness of a quill. They have a tuft of hairs on the end niost remote from 
the foot-stalk, whilst in the Wrightia seeds the tuft is on the end nest 
to the foot-stalk. 

A kind of indigo dye is estracled from the leaves, aud they are 
used as fodder in certaiit parts of the Punjab. The wood is white, soft, 
and even-grained and is used for carvings and for making furniture. 
The bark of both the stem and the root and the seeds are amongst the 
most inrportant of the medieines of the Hindu Materia Medica. The 
bark is considered to be a powerful autidysenteric, while the seeds are 
said to have astringent, febrifuge, antidysenteric and autlielmintic pro- 
perties. Tn the Arabian medicine the seeds are considered earminative 
and astringent, valuable in pulmonary affections, tonic, lithontriptic 
and aphrodisiac. Combined with honey aud saffron they are made into 
pessaries which are supposed to favour couception. The pliarmacopceia 
of India classed H. antidysenterica amongst the uon-official remedies 
but reported very favourably on its therapeutic cjuallties. The Hindu 
physicians use it in the form of a fluid extract or expressed juice of the 
fresh plant, a euiiipound. decoctiou and a confeetion prepared from the 
bark and the seeds are often given in dysentery with beneficial results. 

Chemical Composition :— A targe volume of chemical work has been 
done on the bark and seed of Holarrhena both in Europe and in India. 
The Uuropean workers have chiefiy studied H. congolensis while the 
Indian workers investigated the H. antidysenterica grown in India. 
The total alkaloidal coutent of the bark has been variously reported 
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b y diflereut workers so far a» Ihe Indian variety is coucerned. Caius 
and Mhaskar (1927) found only 0.025 per cenl. of the alkaloid in the 
seeds and 0.22 per cent. in the bark. Recent researohes by Ghosh 
and Ghosh (1928) -diow tliat the alkaloidal content is much higher and 
averages about 1.2 per cenl. of the total coiistitueuts. This, is a fairly 
high figure and hhcws timi it will be quite ecoiiomical to prepare salts 
of the alkaloids ou a conmiercial scale. . 

Haines 1 1858) first isolated an alkaloid whicli he uauied 'conessine' 
from the couniiercial nanie of the bar k — 'couessi bark'. Ram Chandra 
Dutt (1881) isolated the total alkaloids which he named 'kurcliicine ' 
after the vemacular name of the plant. Warnecke (1886), and Kanga, 
Aiyar and Simouseu (1925) isolated pare conessine from the seeds. 
Pyman (1019) isolated conessine from the bark of Holarrhcna congolensis 
together wilh a new alkaloid which he termed holairhenine. Ghosh 
and Ghosh (1928) have shown ihat, besides conessine, there are hvo 
olher alkaloids pre^ent which have been designated as kurchicine and 
kurchine lc-pectively. The alkaloid termed kurchine is charaeterised 
bv having a low mclting point 7S°C, and it is the most abmidant 
alkaloid preseut in the bark. 

More receutly, Ghosh and Bose (1932), working iu the School of 
Tropical Medicine, isolated the alkaloids kurchine and kurchicine 
in a pivre state. They have maUe a detailed study of the ehemical 
coniposition of the free bases and of many of their iniportanl salts. 
kurchine, the base which oecurs in the largest amount, is shown 
to have the formula C, H N„ and kurchicine is shown to have the 
formula C H, 0K o . They are thus different from conessine atid 
holarrheniue fouud in African Holarrhcna. Haworth (1932) has isolated 
Kurchicine from the seeds and his work coufitlns the above formula. 

Kitrclii BismutU Iodidc and its Preparation : — This is an orange-red 
powder containing about 27 per cent. total alkaloids nnd 22.85 per cent, 
of bismuth. It is sparingly solnble iu dilute hydrochloric acid, water 
and alcohol. (1 gm. base = 3.5 gm. K. B. I. approx.). 

The total alkaloids are dissolved iu dilute hydrochloric acid and 
then treated with Dragendorff-Kraut's reagent wilh constant stirriug imtil 
there is complete precipitatiou. The orange-red precipitate is allowed 
to settle and then filtered and washed thoroughlv wilh distilled water. 
The precipitate is collected and dried at ordinary temperature. 

Dragettdortf-Kraut's Reagent :— 80 gin, basic bismuth uitrate is dis- 
solved in 200 gm. nitric acid (sp. gr. 1.18) and then poured iuto a con- 
centrated aqueous s>olutioii of 272 gm. potassium iodide aud diluted to 
a litre, (K, B. — For K. B. I. we found it better to use the solution 
diluted to 500 c.c). 

Ph.vrma.coi.ogica.l Action of the Alkaloids: — Kiedel 
(11878) found that conessine depressed the centres in the brain 
for coflscious sensation and for the irutiation of voluntary 
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movements. Eurn (1915) stated that conessine aiicl holarrheniuv; 
are carcliac iioisoiis as pcrfusion of the isolated heart viith tliem 
causes the heart to conie to a standstill. Ciemsa anti Halber- 
kahu, on the other hand, did not find siinilar effects. It would 
appear from these that the rjharmacological action of the 
holavrheua alkaloids required further careful study and this was 
undertaken by the autbor. The results of this wovk are 
briefly summarised below. 

Conessine :— Action on Piotozoa :— ISrow n (1924) appears to havL- 
beeu the first worker to study the amctbicidal properties of coaest.iiic. 
He tested the action of the alkaloid on cultures of a pond amcebac and 
fouud that it had distinctly lcthal etfects on this organism. M'htu it 
was incorporated with the culture medium in streugths of 1 iu 
1,000,000 it inhibited their growth. Experimenls with mice showed 
conessine to be 50 per cent. less tosic thaii emetine but its subcutaneous 
administratioii in niedicinal doses produced local necrosis. Ou the 
other hand, he foimd that it can be safely given by niouth iu lar^e 
doses. Althougu the alkaloid exerted some toxic action in vitio on tlie 
hacilli of the dyseulery group, it did not appear to produce aiiy effect 
in bacillary dysentery in man in ordinary therapeutic doses. Henry and 
Brown (1923) while testing the tannins obtained from the H. anti- 
dyscntcrica bark and also those from ipecacuanha against the free-living 
ciliatc protozoon, Glaucoma, fouud both of them to be highly toxic to 
this eihate, Chopra and his associates (1927) -showed that conessine 
killed free-living amcebae, proteus and limax, in dilutions of 1 ia 
280,000. Its action on the \egetative forms of E. histolytica was tested 
ou the dyseutcric stonls of experimentally-infected kittens. In mucus 
flakes in snch stools motilc amcebae were killed in dilutions of 1 ia 
280,000 in 8 minutes in the preseuce of an alkali and in 18 niinutes iu 
the absence of alkali, as conipaied with 1 in 200,000 of emetine. 
Conessine produced little effect upon Ti Icltomonas homlnis but was 
markedly lethal to the coprozoic flagellate protozoon, flodo caudntus, 
killing it in dilutions of 1 in 280,000 as conipaied with 1 iu 20,000 oi 
emetine. 

Local Effects : — Subcutaneous or iutramuscular injections of cones- 
sine salts are painful and set up a marked cedema aud swelling of the 
area ronnd the site of injections. There are signs of congestion aud 
hypertemia of the tissues at the site of injection, but no hasmorrhage 
or uecrosis of tissues was observed eveu when a 6 per cent. solutiott 
was iujected. The effects were visible a few hours after the itijection, 
began to show signs of resolution after 24 hours and disappeared almost 
entirely after 48 hours. 

AHmentary System : — Conessine has a bitter taste. When given. 
by the niouth it appears to have a depressing action on the digestive 
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fermeuts. The actioii o£ ptyalin, pepsin aud trypsin is inhibited bv it. 
The preparations of H. antidyscnterica should, therefore, be preferably 
giveu two hours after tneals so that the digestion is as little interfered 
with as possible. Intravenous iujections of couessine stimulate the 
peristaltic niovemetits of aiiimal inlestines in situ. The tonc of the 
mnsde of isolated pieces of gut is increased. This is probably the 
reason why prepai-atious niade froiu the bark produce looseness of the 
bowel. 

Circulatory System : — In large doses, this alkaloid has a depressant 
aetion on the auriculo-venti icular bundlc in the frog, the heart beats 
being markedly slowed atid there being one beat of the ventriele to 3 to 5 
beats of the auvicle. hatev, the anricles heat quite independently 
of the ventrieles, complete heart block being established. Turtle's heart 
perfused with couessine showed marked slowing and decrease of anipli- 
tude of the beats. In the mamnialiaii heart, small doses produced a 
temporary increase in both auricular aiid ventricular coutractious, but 
this was quickly followed by depressiun. In the cat the heart was 
visibly slowed after 2 mgm, given hitraveiiously. When repeated injec- 
tions were given the heart became irrcgular. After large doses a 
definite heart block is produced, fibrillatioii and finally stoppage of the 
ventrieles takes place. Isolated maiimialian heart is depressed by 
couessine in such dilulions as 1 in 60,000 to 100,000, Couessine appears 
to aet on the fibres of the auriculo-ventricular Vmndle causing slowiug 
and increase of diastolic pause, arrliythmia and finally heart block. 
Intravenous iujections of couessine invariably produce a marked and 
persistent fail of blood pressure after a slight momentary rise. With 
very small doses such as 0.25 iiigm. to 0.5 mgni., there is a tendeney to 
recovery after the fail but with higher doses the fail is more or less 
persistent, the blood pressure not regaining its normal level for a very 
long tinie. 

Respiratory System : — There is a preliminary stimulation followed 
by slowiug. With large doses, the respiratious become slow and shallow 
and finally stop earlier than the heart. 

Ncrvous .System ". — Conessine has a well-marked narcotic aetion on 
frogs, 15 mgm. injected into the lyinph sac of an animal producing 
paralysis and loss of all reflexes in 10 to 20 minutes. In maumials 
nareosis is not produced even after large doses. A 5 per cent. solutiou 
dropped into the eye of a rabbit produced irritation followed by 
complete ancesthesia in 6 to 12 minutes. 

Totai, Ai v K\r,oins :— The pharmacological aetion of the other two 
alkaloids of H. antidyscnterica is under investigalion. The aetion of the 
total alkaloids has been carefully investigated in view of the powerful 
aetion of couessine ou the heart muscle. lf the aetion of the total 
alkaloids on the heart was the same, it would make one heaitate to 
administer them in large doses. Any limitation of dosage -would defeat 
the end we have in view, i. e., to attain a concentration of these 
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alkaloida in the largc intestine, suffieieut to kill the amoehae in spite of 
the acidity that was present in the gut routenti or ia the surface 
tissues. 

(a) Circiilation : — Small doses, 2 mgm. injected iutravenously into 
the sapheuous vein of a cat weighing 2 kilos, caiised a persistent fail 
of blood pressure, bu t without any alteration in the ititeusily or freejueney 
of the heart heat. In much larger doses, there was slnwing of the 
heart beat. Perfusion through the isolated heart rarely showed auy 
effect 011 the frequeucy or foree of the contraetion. Doses o£ 2.5 ingin, 
in a cat of 2 kilos showed no alteration in the auricular and veatricular 
contraetion as seen in myocardiographic tracings. Although there is a 
marked rise iu pulmonary pressure with conessiiie and holarrheniuc, 
the rise is only slight when the total alkaloids are injected into the 
animal, 

(b) The Volumes of Vaiious Organs and Structures in the Body : — 
The limb volume and that of the liver, spleeii and kidney were all 
decreascd after iutravenous injections of the total alkaloids, iudieating 
that vaso-constrietion was occurring at these sites. Oli the other hand, 
there was a very marked increase in the intestinal volume with complete 
inhibition of intestinal movements. From these results it can be reasou- 
ably coucluded that the fail in blood pressure is due to dilatatiou of 
tiie intestinal vessels and to a lesser extent to eugorgcmeiit of the lungs. 

{c) Local Effects on Intramuscular or Subcutaneous injections. :■ — 
When a 6 per cent. solution was injected into the tissues no lisenioirhage 
or neerosis was observed but a good deal of cedema at the site of the 
injection. The cedema was most marked after 4 hours and began to 
disappear after 24 hours and disappeared completely within 48 hours 
after the injection; hyperremia and cedema were caused most probably 
by the acidity of the salt of the alkaloids. 1 to 2 grains of the salts 
of the total alkaloids give rise to a certain atnount of pain. There were 
no signs of bruising (hcemcrrhages) as is seen with emetine nc-r 
neerosis as with quinine. 

(d) On the Uteriis ; — The total alkaloids have very little effect on 
the eseised uterus or on the uterus in situ except in strong cemeentra- 
tions which it is impossible to attain iu the cireulating blood. The 
alkaloid kurehine with a low melting point is the most powerful, causing 
contraetions in a concentration of 1,50,000. Most alkaloids cireulate in 
the blood at a concentration of 1 in 150,000 to 1 in 500,000. Therefore, 
these alkaloids would have little or no effect if given to a pregnant 
TOnian. 

[e) Even 2 grains of the total alkaloids repeatedly given intramus- 
cularly do not produce the bodily and mental depressions as are observed 
with emetine. 

From the clinical experieuces of nearly two years of the 
author the following faets can be stated regarding these 
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alkaloids. There is 110 cmetic or depressant efiect when 20 
graius of the kurchi bismuth iodide are giveu daily for 10 or 
eveu 15 days. The pulse remains normal in frequency, teusion 
and rhythm, There is no alteratiou iii the heart sounds, eveu 
in a case of cardiac disease. The drug does not produee ircita- 
lion of the alimeiitaiy canal and diarrhoea as is the case with 
euietine. If diarrhcca does occur, there is generally a reason 
such as a co-existing bacillary infectiou by the B. dyscnteria: 
(Flexner or Stroug). 

Therapcutic Uses : — (a) Baik, Sceds and their Prepara- 
iions : The seeds are considered to be serviceable in dysentery, 
<liarrhoea, fevers, flatulence, bilious affections, etc. In tlie 
treatment of haeiuorrhoids they are giveu in the form 
of a decoction made with milk and are regarded as 
most efficacious. 'Indrayava', powdered or infused in warm 
water, has bceti foitnd very useful in mild forms of dysentery 
coiuplicated with vvovms in children. The bark, however, has 
eujoyed niucli more reputation thaii the seeds. It has often beeu 
mentioned in the Hindu mediciual books such as 'Susruta', 
'Bhavaprakasa' and the 'Nigfiantu 1 and in all these books it has 
beeu awarcled a very high place amongst the knowu anti- 
dysenteric remedies. That it is really a valuable remedy for 
dyseuteric affections has beeu borne out by the statements of 
many medical practitioners both Indian and European. As early 
as 3881 R. C. Dutt recorded clinical cnre of several cases of acute 
aud chronic dysentery by the admiuistration of extract made from 
the bark. Tuli Walsh (1891 ) referred to the use of the bark with 
satisfactory results. Kanai Eal Dey (11896) was so convinced of 
its therapeutic value that he advocated its inclusion in the British 
Pharmacopceia. The Indigenous Drugs Committee, seeing the 
•enthusiastic reports giveu in the Indian Pharmacopoeias, 
decided to determine the real merits of the kurchi bark in the 
treatment of dysentery. The procedure adopted by the com- 
mittee, was to issue standardised preparations of the bark 
extract to various government hospitals and dispensaries and 
to collect reports regarding its efficacy in various types of bowel 
complaints. Reports received from tim e to time were very 
encouraging and left the impression in the minds of the members 
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of the Committee tliat the medicine has iiidted cut some real 
anti-dyseuteric properties. Waring said that it is ulinost a 
specific in chronic dysentery and all varieties, whether acute or 
chronic and whether complieatcd with fever or uneomplieated, 
ave benefited by it. Koraan of Madras repot ted tliat in the 
dyseiiteries of both children and adults, the lifjnid extract 
of knrchi bark gave very satisfactory results in almost every 
case. 

H. antidysenteiica bas lately been tried somewhat exten- 
sively in the treatment of amcebic dysentery. The remedy was 
at fiist nsed in the fonn of an infusion -of the root bark ; 
this, however, is very bitter and rnost unpalatable. Burroughs 
Wellcome & Co. havc ]iut 'tabloids' made from the bark on the 
market and in this fonn it is easily taken and has been com- 
bined with emetiue treatment with bcneficial results. According 
to Kmowlcs (1928), the simultaiieous administratioi: of emetiue 
hypoderniicauy and tabloid of kurchi bark orally is of marked 
\ahie iu the treatment of amcebic dysentery. 

Caius and Mhaskar (1927) had satisfactory results with 
powdered whole bark. Knowles and others (1928) tried kurchi 
crally iu 16 patients ; 10 patients were put on lkpiid extract of 
kurchi and the remaiuing 6 patients ou 'tabloids' of kurchi bark 
(B. W. & Co.). The ratio of probable cnres to failures in Iris 
series is surprisiugly high for so siniple a reniedy ; the treatment 
iuvolves no injections and has the additional nierit of not 
developiug toxic symptoms. With the 'tabloid' produet, the 
dose could be pushed to 60 grains a day without discouifort, 
With the liquid extract, 10 drachms a day cau be given for 10 
days without the patient complaining of any symptoms, In the 
treatment of acute cases, the improvement was less rapid thail 
emetine but cure appeaied to be much more periuanent. 

A staudardised extract made from the bark is now on the 
market, one drachm (4.0 c. c.) containing roiighly a grain of the 
total alkaloids. The author has uscd this estraet in doses of 
2 dvacbms 3 times a day for 4 to 5 -weeks either by itself or rn 
combination with Plantago ovata (Ispaghnla) in the treatment 
of very chronic cases of amcebic dysentery with beneficial 
results. No untoward symptoms or cumulative tosic effects 
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were produced. Even in patients suffering froni bacillary 
dysentery tlie symptoms are markedly beneiited. 

Besides the autidysenleric properties of Holarrheua, a firm 
belief exists in the United Provinces that the bark has very 
good antimalarial properties. With a view to coufirmmg the 
truth of the statemeut large doses of bark extracts as well as of 
the alkaloids were gfven to patients suffering from anicebic 
dysentery and who had coexistiug malaria j in none of these 
cases was any effect produced either in the clinical symptonis of 
the disease or 011 parasites in the blood. 

(b) The Alkaloids: — The different active principles obtained 
from the bark and seeds have been tried from tim e to time by 
individual workers in the treatment of dysentery. Ghosh (1880) 
preseribed kurchicine botli iu the form of powder and in solu- 
tion. Tlie powder was administered iu dosage of 2-5 grains 
and the solution was prepared by dissolving 2 grains of the 
alkaloid in one ouuce of water by addition of a little acetic 
acid. From his experience and that of Coates who treated 
7 cases, he declared that kurchicine was a valuable antiperiodic 
in no way inferior to the cinehona alkaloids. 

Conessine has been tried in cases of dysentery by many 
workers. Willmore (1923) treated 2-3 cases refraetory to emetine 
with iujeetions of conessine without favourable results. Caius 
and Mhaskar (1927) administered an acpreous solution of cones- 
sine hydrochloride (10-20 mgm. of alkaloid per ounce) three 
times a day, the total amount of the drng administered befng 
30 ounces daily. Teu cases were treated in all, of which 2 were 
actually cases of amcebiasis. In daily doses of 60 mgm. con- 
tiuued for 6 days no toxic symptoms were observed. Six of 
these cases proved refraetory but the amosbic cases did well. 
Receutly, Knowles and his colleagues (1928) tried conessine 
intramuscularly in 9 cases showing vegetative E. histolytica ia 
their stools in the Carmichael Hospital for Tropical Diseases. 
The stools were examined in most cases for 10 oonsecutive days 
after the treatment was over and this was taken as a eriterion 
of cttre. The results obtained were not very promising even in 
cases where the drug was used in 2 grains doses daily. 



KURCHI BISMUTH IODIDE: 335 

The autlior, as tlie result of his researelies fnim pharma- 
cological point of view, commenced using the total 
alkaloids of Holarrhena anlidysentcrica — 'kurchi alkaloids' — iu 
the treatment of acute amcebic iufections by iutramuscular 
injections. The results were very gratifying and showed that 
iu acute cases, the total kurchi alkaloids were as powerful as 
emetine in their immediate effect ou tlie symptoms as well as 
iu their curative value, in such doses as 1 grain daily. Tlie 
iutramuscular injections produced inflammation and swelling of 
the parts and were accompanied by cousiderable pam in some 
cases. Thcy did not, however, produce any of the general toxic 
effects usually met with wheu emetine injections are given, 
espeeially for prolonged periods. Sorne of the patieuts com- 
plained cf a momeutary sensatioa of flushing of the faee and a 
feeling of lieaviness iii the head soon after the injection was 
given, but these quickly passed off. 

Iutramuscular injections of the total alkaloids, although 
they were effective against acute amcebic dyseiitery, did not 
produce very satisfactory results iu chronic and loug-standing 
cases. It was, therefore, cousidercd advisable to give the 
alkaloids by mouth in view of the facts that preparations of 
H. antidy senterku bark given by the oral route were mucb more 
effective in chronic cases. This led to the preparation of a 
bismuth iodide compound of the total alkaloids. 

Kurchi Bismuth Iodide: — Dale and Dobeli (1917) first 
showed the value of emetine bismuth iodide in the treatment 
of chronic amcebic iufections, and got constant curative results 
by this method of treatment. Their results hold good wheu 
dealing with youug soldiers in England, but the drug is not so 
successful wheu dealing with the class of cases met with iu India. 
Knowles (1928) clearly brought out this point iu his papcr by 
the numerous failures he had with all the different combinations 
of emetine he used iu the treatment of these chronic cases. 

Acton (1921) first pointed out the importauce o f the 
hydrogen-ion concentration (Ph) of the solution on the 
hehaviour of Paramaecium caitdaium towards the ciuchona alka- 
loids. He found that both emetine and quinine were ten times 
more powerful in au alkaline substrate of Ph of 8 than in an 
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acicl substi-ate of Ph of 6. The_ stools of patients suffering from 
acute amoebic dysentery are markedly acid iu rcaction and the 
failufcs iu treatiueut with emetiiie were cousidered to be due lo 
the alkaloid not beiug in sufficient concentratioii in the acid 
conteut of the large gut. The stools in these cases had usually 
a Ph of 5 to 6 ; this meant that emetiiie would have to be in a 
concentratioii of 1 in 8,000 to 1 iu 10,000 to be effective on the 
amcebae iti this substrate. Attempt was therefore made to 
remedy this acidity of the bowel by giving large doses of bismuth 
carbonate by the month as advocated by Deeks. But this 
treatiueut was not successful. According to Acton the bigh 
acidity of the stool in dysentery cases is due to nibced 
iiifection of the gut. The comiiioii organisms met with in the 
stools of -such patients are strcptococci, B, dysenterics (Flexner 
and Strong) and lastly the acid-producmg organisms snch as 
E. laclis ccwgenes, B. acidi lactici, etc. A course of autogenous 
vaccines given to these patients before the enietine bismuth 
iodide.treatment was given greatly increased the cure rates. A 
eombination of vaccine and enietine therapies, however, is not 
at present very practical in India as the preparation of vaccines 
requii'es well-equipped laboratories which are available in large 
citics only. To obviate this diffieulty, a bismuth-iodide com- 
pound of kurchi alkaloids was prepared ; as the total alkaloids of 
H. antidysenlerica were showu to have a powerful action on 
E. histolytica it was thonght that such a conibiuation would be 
a distinct advantage. These alkaloids had no emetic or irritant 
action ou the gut and did not depress the heart. It was, 
therefore, possible to give theni in uiuch largcr doses than is 
feasible with enietine. Moreover, such a compound would 
remaui midissolved till it came to the large intestines. As 
niucli , larger doses of the total alkaloids in this forui conld 
be given, a greater concentratioii would be obtaiued in the gnt, 
sufficieiit to overcome the hindering action of the acidity of the 
large intestine. Such doses as 10 grains of the bismuth 
iodide, containiug abont 27 to 30 per cent. of the alkaloids, are 
well tolerated niorning and evening for periods ranging from 
10 to 20 days. There is no appreciable effect on the pulse rate 
or blood pressure. There is no alteration in the heart sounds 
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eveii in organic heart diseases. The depressiug, emetic m" 
intestinal irritation that is usually produced by cuietine was not 
observed. No eiiniukitive eilects are produced as are observed 
m tlie case of emetine. This clrug has uuw heen Uied 011 a largo 
series of cases of chrouic amcebic dysentery and the results 
obtained conipare very favourably with any of the othcr drugs 
usecl. It is hoped that the adveut of these alkaloids will mark 
a definite ad\'auce iu the treatiueut of ehronic anu.ebiasis. The 
actioii of the alkaloids in amcebic hepatitis is doubtful. They 
do not appear to have sueh beuefieial effects in iion-suppurative 
and suppurative hepatitis of amcebic origin as emetine has. 

It niay be mentioiied here that while the total alkaloids 
and tbeir preparations from some batches of the bark gave 
remarkable results in eleariug up very ehronic cases of amcebic 
dysentery, others pvoved unsatisfactory. The factors coiicerued 
have not been fnlly worked ont and are still undei" iuvestiga- 
tion, but it is probable that matvwity of the bark or chauges 
in the alkaloids themselves of the nature of racemisation, oxida- 
tion, etc, wlrile they are still in the bark may be responsible 
factors. Wheti these are eleared np and a uniformity of aetion 
is obtained, an effeetive remedy will be fcrand for chrouic anicebic 
dysentery and the demand for the bark will be very large. 

Sunimary - — In the laboratory and clinieally the total 
alkaloids obtained from H. antidysciiterica bark have a most 
remarkable aetion against aente and chrouic fornis of amrebic 
infectious of the gut. The alkaloids can be given in large doseS 
and without producing depressant, emetic, irritative or cumula- 
tive effects. They are nnicli less toxic than emetine. In acute 
anicebic dysentery iutramuscular injectioiis of 1 gram of total 
alkaloids produce a cnre at least as cmickly as emetine. They 
produce a certaiu amount of local reaetion, paiu and swelling 
which pass off iu 24 to 48 hours. Iu chronic cases 10 grains 
of the alkaloids twiee daily for 10 daya eradicate the infeetion 
in a large number of cases. In very persistent cases, a course 
of 15 to 20 days is given accordhig to the severity of the case. 
Snch prolonged use prodoces no toxic effects and untowarcl 
symptoms. A standardised extract of the bark coutainiug" 
roughly }{ grain of the alkaloid in one draclnn (4.0 c.c.) is now 

22 
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on tlie market. In clu'ouic cases it can be used for 4 lo 6 weeks 
in doses o£ two drachms three times a day either by itself or 
iu conibination with Plantago ovata (Ispaghula) . A bismuth 
iodide coinpound of kurchi alkaloids has also beeu prepared. 
Tliis preparation promises to be a valuable treatment for chrouie 
amcebic affections of the bowel particularly iu the tropics. As 
H. antidysenlerica grows abundantly in the submontane areas 
all over India from the Hirnalayas to Travancore it is easily 
procurablc atid is clieap. Further tlie alkaloid conleut of the 
bark is high and it is lioped tkat the advent of this drug marks 
a definite advauce iu the treatment of amcebic infections of the 
> bowel in this conntry. 

Rcfcronces : — 

(1) Pymuu, F. L., 1919, Jour. Chem. Soc, Vol. 115, p. 163; (2) Henry, 
T. A. and Brown, H. C, 1923, T-ians. Roy. Soc. Trop. Med., Vol. 
XVII, p. 378; (3) Henry, T. A. and Brown, H. C, 1923, Trans, Roy. 
Soc. Trop. Med., Vol. XVII, p. 61; (4) Koman, 1924, Madras Govt. 
Rcpart on Indigenous dnigs; (5) Chopra, R. N., Gupta, J. C, David, 
J. C. and Ghosh, S., 1927, Inti. Med. Gas., Vol. I/XII, March; 

(6) Caius, S. J. and Mhaskar, K., 1927, Ind. Med. Rcs. Memoir, No. 6; 

(7) Knowles, R. and othc-rs, 1928, Ind. Med. Gaz., Vol. IvSIII, p. 455; 

(8) Ghosh, S. and Ghosh, N. N., 1928, Jour. Ind. Chcm. Soc, Vol. V; 

(9) Acton, H. W. and Chopra, R. N., 1929, Ind. Med. Gas., Vol. LXIV; 

(10) Chopra, R. N. and De, N., 1930, Ind. Med. Gaz., Vol. I/XV, July; 

(11) Ghosh and Bose, 1932, Arcli. der. Pltarm. Vol. 270, Feb. ; Haworth, 
R. D., 1932, Jour. Chcm. Soc, p. 631. 

MA.LL0TUS PHILIPPINENSIS (N.O. Euphorbiacea;) 

ICamala ; Rottlera. 

Vern. — Saus,— Kapita,, Rechanaka ; Hind. — Kambila, Ramahi ; 

Beng, — Kamila ; Puuj. — Kamal ; Eornb. — Shendri ; Tam. — 

Kafili ; Tel. — Kunkuma. 

Glandula rottlerce or Rottlera or Kamala cousists of ininute 
rcd glauds and hairs of the fruit of an evergreen tree, Mallotus 
philippincnsis, beloiiging to the Spurge family. It is a small 
evergreen shrub which is widely distributed throughout tlie 
tropical parts of Asia and Australia. It is collected in large 
quantities in Indo-China and is exported to Uurope. The plant 
grows throughout the plains of India and Ceylon. In Orissa, 



ACTION AND USES 339 

Bengal and Bombay it grows abundantly and it has been used 
as a dyestufi for centuries. The Arabian physiciaus called 
it 'wars' or Svuras' and knew its anthelmintic properties as far 
back as the lOth century. It was iutroduced into Europe otily 
sixty years ago, and at one time it gaiaed a considerable reputa- 
tion as an anthelmintic. It was iucluded iii the British and 
United States Phavmacopoeias, but further experieuce hhowed 
that its actiou was uncertain and it was discarded. Aecording 
to Waring it has little or nc> effect on intestinal parasites other 
than tapeworrns. The drug as sold in the bazar is highly 
adulterated. 

Chemical Composition : — Kamala is a beautiful puiplish-red or 
briek-red powder having no tasle or odour. It is iuaoluble in cold 
water and only slightly soluble in boiling water, but it is freely soluble 
in alkulies, alcoliol and ether, forming a deep red soluliou. A large 
amount of work has been doue ou the chenrical composition of this 
substauce and a number of snbstances have been isolaled. The most 
important constitueut is a brownish red resin composed of a crystalliue 
substauce called rottlerin, C H , O . It oecurs in reddish vellow, 
laminar plates which are readily soluble in ether but insoluble ia Tsaier. 
Wlieti acted on by hot caustic alkalies, roltleriu yields methyl-phloro- 
glucin and by reduetion with zinc powder and soda, dimethyl phloro- 
glucin. Filicic acid and kosotoxin also 3-ield tbese substauces. Besides 
rottlerin there is another substance called isorattlerin wliich is probably 
impure rottlerin. The drug also contaius a yellow crystalline substauce 
and a yellow and a red resin and wax. It contains traces of a volatile 
oil, starch, sugar, taunin, oxalic and citric acids. 

Pharmacologkal Action : — Semper (1910) tested the aetion of this 
drug on fiogs, tadpoles and worms and found that it had distinctly 
toxic effect on these aniuials. The symptoms produced were siinilar 
to those produced with niale fern, tliough they were of a comparatively 
inild charaeter. The patalysing effect was very remarkable. The drug 
irritates the gastro-intestinal traet and even in Iherapeutic doses pro- 
duces considerable uausea, and iucreases the petistaltic niovements of 
the inlestine ; it therefore acls as a good cathartie. Esperiineuts on 
dogs show that it is absorbed very sliglitly frora the gastro-intestinal 
traet. 

Them-peutic Uses : — The drug is used to reraove ascaris aud 
threadwornis and is generally giveu without any preliminary 
preparation, dietary or otherwise. The powder is mixed with 
milk, curd or honey or dissolved in an aromatic water before 
it is swallowed. In doses of 2 to 3 drachms, it may cause nausea 
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and griping and free purging is produced so tlmt no after purga- 
tive is uecessary. There are as a rule no aftci'-effects. Cains 
and Mhaskar (1923) tried it in a series of cases and found it to be 
useless agaiusl hookworms, roundwonns and whipwonns, 
although earlicr cbservers havc claimed it to be a good vermifuge 
against these worms. Good Kamala powder is, however, said to 
act well against tapcworms. Pvobably its effect would be 
enhanced if it is given after prelimiuary preparation sucli as 
dieting and pnrgatioii, as is the case witli male fern. It is a 
mild drng and is indicated in childreu and debilitated 
individuals in whom extract of filix mas is not advisable. 

Rcfcrsncr*. : — 

(1) Chopra, R. X., and Clianiller, A. C, 1928, Anthclimintics anj 
tJicir Uscs in Medit.al. and J'eici inary l'iactice, William Wilkius & Co. 

MELIA AZADIRACHTA (N.O. Meliacem) 

The Neeni ; Indian L,ilac. 

Vern. — Sans. — Nimbctj Arislita ; Hind. — Nim, Nimb ; Beug.— 

Nim, Nimgachh ; Bomb. — Nim, Bdl-nimb ; Tam. — Vcmbu- ; 

Tdl.—Vcpa ■ Punj.— Nim. 

Mclia a"adirachta is a large evergreen tree, 40 to 50 feet in 
height, conunon fhroughont the greater part of India and Burma. 
It is freyueutly planted as a homestead or avenue tree as it is 
believed to purify the air. Almost every part of tbis tree is 
■ used f or mediciual purposes in India. The bark, leaves and 
fruit have beeu used in the Hindu mediciue from antiquity and 
are mentioned in the earliest Sanskrit raedical writings, e. g., 
'Susruta'. The bark and the leaves are of particular interest 
from the mediciual poiut of view. The bark is regarded as 
bitter, tonic, astringent and useful in fever, thirst, nausea, 
vomiting and skiu diseases. The bark exut1.es a clean briglit 
ambcr-coloured gum which is collected in small tears or frag- 
ments. It is considerahly esteemed mediciually as a stiumlant. 
The leaves are repnted from vcry ancieut lirues to be useful in 
skin conditions. As an external application to ulcers aud skiu 
diseases, ueem leaves are used in a variety of fonns snch as 
poultices, ointineuts and liirhuents. The fruits are described as 
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a purgative and emollieut and are useful in the treatment of 
intestinal worms, urmary tliseases, pik-s, etc. The clriefl 
flowers are also used as a touic after iever ; under the name 
'pancha-amrita', a medicine is prepared wliieli contains tlis 
flowers, fruits, leaves, bark and rnot of the tree. 

CUcmical Cowfiosiiioii ; — Mavgosa bark was chpmkauy i surawuil 
first by Cornish (185G) who found that it conlained a bitter alkaloid 
oreurring in long white needlos lo which he gave the name of mjioasinr 
tmt which was obtaiiied onh' iu tiiinutc quantities as a douhle tali of 
margosine and soda. Accordiug to liroughtou (1873) the bilter priueiplc 
presetit in the bark consists of a resin which it is very difticult to 
obtain in a state of purity. This worker did nol oblahi anv deiinite 
reaetion for the presence of an alkaloid. 

A fixed bitter oil oecurs in the seeds to the extent of 31 per cent, 
and ean be extracted by boding or by pressure. This oil is deep yellow 
in colonr and has a strongly disagreeable aerid taste. W'ardeu examined 
the oil and fonnd that it had a specifie graiity of 0.9235 al 15.5°C; at 
aboul 10° to 7°C it congealcd withont losing its transpartney ; the oil 
coutaiued free and volatile fatly acids. After standinir for about 3S 
hours, the freshly-expressed oil deposited a white sedimeut which on 
microscopical examination was fonnd to be amorphous in charaeter. The 
colour reaetions of the margosa oil were not characteiistic. Though no 
attempt at separating the iixed fatly aeids was made, they probably 
consist of a misture of slearic and oleic acids with a small araoiuil of 
lauric acid. 

Roy and Chatterjee (1921) analysed the oil and fonnd the followiug 
constituents : — 

(1) Snlphur 0.427 per cent. (2) A very bitter yellowish substance 
was obtained from au aleoholic estraet of the oil. There is every 
probability that this substance is an alkaloid but this point has not 
beeu finally settlcd. (3) Resins. (4) Glucosides, indefinite. (5) J'atty 
acids, 

Margosic Acid and its Salts : — An acid which has been named 
'margosic acid' was prepared from the oil by Roy and Chatterjee (1917-18) 
in the following mamior : — 

Steam-distilled neem oil was saponified with caustic soda dissolyed 
in alcohol. The. alcohol was renioved by distillation and then the 
potash soap formed was decomposed by Ireatmeut with eseess of diliite 
liydroehloric acid. The liquid was theii boiled and margosic acid 
separated as an oily layer which solidified on cooling. The acid was 
removed and washed repcatedly with waler lili it was free from 
hydrochloric acid. It was again melted on the steam batli and then the 
upper oily layer was carcfully separated; on cooling, margosic acid was 
obtained as a yellow tnass. 
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The sodium and potassium salts were prepared by licutralisuig the 
acid with requisite quantities of caustic soda and caustic potash solutious 
respectively and evaporating them to dryuess on the steam bath and 
finally in the desiccator over sulphuric acid. The salts are nearly 
white in colour and aro soluble in water. They are estremcly bitter to 
ttie taste. 

Watson and his co-workers (1923) consider that the objectionable 
odour of neem oil is chiefly due to orgauic sulphur compounds which 
are slightly volatile. On prokmged steam distillation of the oil a 
volatile sulphur compound slowly distils over and colleets on the 
condeused water. A bitter principle, about 200 times as bitter as the 
original oil was separated by these workers. The ultimate aualysis 
oi the bitter snbstance showed that it consists of 2 diffcrent portions— 
an amorphous and a crystalline substance. The crystalline substance 
has been termcd 'margosopicriu". 

Putt and his co-workers (1930), however, consider that the odorous 
element in the oil consists of an evil-smelling essential oil which 
remaius in a state of solution in the oil itself and cannot be easily 
separated on distillatiou, 

In a recent paper by Sen and Baucrjee (1931), it has been sliown 
that the bitterness of the oil is due to the presence of the sodium salt 
of au acid and partly to the preseuce of the free acid which are held 
in solution iu the oil. The acid coutaius sulphur in its molecule and 
is uusaturated. 

Fharmacology of Margosaics : — The pharmacological action of the 
margosates was studied by Chattcrjee and Roy. They have a powerful 
action against protozoa, a solution of 1 in 10,000 killing the flagellate 
Prowazekia in 5 minutes. The results obtained by these workers are 
as follows : 

Drng used Dilutioli which suffices 

to kill in 5 minutes 
Ouinine sulphate ... ... ... 1 in 100,000 

Bmetine ... ... ... 1 in 10,000 

Tartar emetic ... ... ... 1 iu 500 

Sodium margosate (B.C.P.W.l ... ... 1 in 10,000 

Varamcvoimn caudatum was killed instantaueously with 1 in 2,000 
solution. The sodium salt of the acid was also tested on microiilarise 
and it killed these orgauisms in 35 seconds in a coucentration of 1 in 200. 
These workers considered that, along with their stroug parasitotropic 
properties, the margosates possess very low organotropic properties. 
The carbolic acid co-efficient of the soluble salts is only 2 and, there- 
fOre, the anti-bacterial or bactericidal properties of margosates are not 
very marked in vitro. They, however, consider that there is sufficient 
clinical evidence to shovv that margosates have a powerful action against 
baeteria in the body. 
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Thcmpcufic Uscs : — M. azadirachtu is a reputed remedy 
for skin affections and in vicw of the parastiotiopie properties of 
the margosates, it was tried 011 a nuniber of ca?es of seabies, 
eczema, yemphigus, etc. The results oblaiiied were promising 
in some patients but not so salisfactory witli others ; ou the 
whole the drug was considered to have a beiicficial effect. The 
possihility of its possessing auti-spiroehsetal propertiet, led 
Chatterjee to try niargosate in the treatment of syphilis. {Sodium 
margosate was given in solution, in doscs varying from U. 01 
gin. to 0.325 gm. subcutaneously, intramuscularly and iutraven- 
ously in the primary, secondary and tertiary stages of syphilis. 
In the primary and secondary stages, the initial lesion and 
secondary manifestations disappeared under its iiiiluence much 
more readily than in untreated cases. In the late secondary and 
tertiary stages the skin lesions, gummata, etc., soon subsided. 
The results, however, were not so satisfaetory as those obtained 
from administration of the arscnicals, mercurials, bismuth and 
iodides. 

The juice of margosa leaves has a reputation iu indigenous 
niedicine as an anthehniiitic. Iu order to eonfirm the truth of 
this statement, Cafus and Mhaskar (1923) adininistered it in one 
dose of 4 drachms preceded and followed by purgation. Neem 
oil was also tried in doses of 1 to 4 drachms. The maximum 
dose of the oil produced occasional diarrbcea, uausea and general 
disconrfort but both the leaves and the oil proved cpiite iueffec- 
tive in expelling the intestiual parasites. 

Rcfercnccs : — 

(1) Chatterjee and Roy, 1917, Ind. Jour, Mcd. Rcs., Vol. V, p. 656; 
(2) Watson, Chatterjee and Jlukerjee, 1923, Jour. Soc. Chcm. Ind., 
Vol. I, p. 387; (3) Cains and Mhaskar, 1923, Ind. Jour. Mcd. Rcs., 
Vol. XI, p. 364; (4) Dutt, B. L., and otliers, 19110, Industries Dept. 
Bull, No. 47; (5) Sen, R. N., and Bauerjee, G., 1931, Jour. Ind. Chcm. 
Soc, Vol. VIII, p. 773, 
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MORINGA PTERYGOSPERMA (N.O. Moringe;e) 

Vekn. — Saus. — Sohhanjiwa ; Hilid. — Shajnah, SJiajna, Segva ,- 

Beiig. — Sojna ; Uriya. — Munigha, Sajina ; U. P. — Sahajna ; 

Punj.— San jua ; Bniub. — Sujna, Sanga ; Burm. — 

Dandalonbin ; Siug. — Mumnga. 

The medicinal virtues of tliih plant have lou g been knovvn 
and appteciuted iu India. It has heen frecpiently mentioned by 
Chakraclatla, also in Ihe 'Bhavaprakasa', and in other Sanskrit 
works on medicine. Almost all the parts of the plaut, e. g., 
roots, leaves, seeds, flowcrs, etc, have been used somc- 
lime or othev in the treatment of various ailments in the 
iudigeuous system. The seeds are called 'sweta mariclia' or 
white pepper and have been described as acrid and pungent. 
Tliey are also said to be stimulant and are given in cases of 
ascites resultiug from enlargemeiit of the liver and spleen. 

The oil exrressed from the aecds is used extenially 
for relieving pain of the joints in gont and acute rhemiiatism. 
A decoctiou of root bark is recomraended for internal adminis- 
tration by Chakradatta, and in the 'Bhavaprakasa' for ascites, 
enlarged spleen or liver and calculns affections. It is also 
dirccted to be used externally as a poultice, plaster or decoc- 
tion over inflamed parts and is supposed to reduce these swell- 
iugs. The fresh jnice of the root bark is recommended for 
the same diseases as a decoctiou, and is also said to relieve 
otalgia wlien poured into tlie ears. 

The root of the young tree is still prescribed by the 
indigenous practitioners in small dot.es in a variety of condi- 
tions like iutermittcnt lever, epilepsy, hysteria, palsy, chronic 
rueuuiatism, dropsy, enlargement of the spleen and dyspepsia. 
Sometimes the fresh root is mixed with mustard seeds and 
green ginger for external use as a counter-irritant and blister- 
iug agent. The root has also been recommended by Hakims 
in the treatment of soreness of the niouth and throat and 
pain in the guru due to dental earies. It has been used as 
an abortifaeient, a ruhefaclent and counter-irritant in rheii- 
matic cases and enlargement of the liver in children. Tlie root 
in the form of a compound spirit has been successfully used 
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iu fainting, glddiuess, nervous debility, spasmodic ailections, 
of tlie bowels, liysteria and flatuleitce. The aum has- beeu 
used in tlie Punjab in rheuniatism and as au astringent. The 
Hakims administer tlie fruit in affections of the liver and spleen, 
articular pains, tetanus, debility of nerves, paralysis, pustules, 
patches, leprosy, etc. 

The young leaves are used as food. They have been used 
with other ingredients in tlie treatment of dog-bite and scurvy. 
They have also been used in catarrhal affections. The pnds> 
have been used as a vegetable for ediblc purposes anti 
are supposed to act as a preveutive ugailist iutestiual wonus. 

The flowers are commonly used as food. These are some- 
times boiled with mi lk and the preparation i s used as an 
aphrodisiae. Mohammedan writers deseribe the flowers as hot 
and dry, and cousider them useful in cold humours and swell- 
ings. They are supposed to be touic and diuretic aucl to 
iucrease tlie flow o£ bile. The juice iuvs beeu pvescrihed with 
milk as a diuretic, antilithic and digestive, and is useful in 
astlima. 

The Morliiga ptetygospcniia tree is fairly lartre and pretty and prows 
wilfl in the Sub-Himalayan traet froui the Clienub to (Juilh. It is 
coinmonly eultivated in India and Kurma. Tlie leaves, flowers and 
fruits are all eaten as vesetahles. The tree produces flowers and 
fruits in abundauee twice or at Liines thrice a year. The corky, grey 
baik is about an iuch thick and has longitudinal eraeks. It 
yields a coarse fibre which is utilised in pvepariug mata, paper or 
oordage. The roots are pun;^ent and have the taste of horse-raddish. 
The wood of the root is soft, poroas and yellowish, and has the same 
pmperties but iu a less degree. The bark of the root is thick, 
soft and reticulated; it is liglit brown esteriially, soft and wlrite 
internally. The gnm is opaque and white when it first esudes ljlit 
ou exposure to air soou ehauges to pink, duli red or mahoRany colour 
on tlie surfacc. The samples vary in shape froni stalaotite pieces to 
tears and appear to he only produeed upon the trees which have 
licen injured by inseets. The taste is bland and nmcilaginoas. The 
f,'mn beeomes verv friable in drv air and is tougli in a damp eliinnte. 
It holds 20 per cent. of its wcffflil of water. Tlie jjum beloiigs to 
the tragacanth or hog guin series, but ou accouut of its dark colour, 
it has not miich value in Rnropeau eomnierce. It is insoluble 
in water. The seeds yield on simple pressure a elear, Iimpid, ahnost 
coloiirless oil, rather thick at ordinary temperature. This oil has a 
sperific gravity of 0.912 to 0.915 at 60°F, and is almost devoid of 
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orlotir and flavour, sajjoiiifies slowly and does not turii rancid. It 
is one of the best lubrieants for ilue machiuery atid is highly valued by 
watch-mnkers. The oil from this species, and that from M. aftera, 
Fnss., are commcrcially kuown as Uen oil. It is a remarkable fact that 
thovigh the tree is cullivated U> a great extent in India, tlie oil is 
seldom extracted liere aiid so it does not forni an article of export. 
India might easily and apparently profitably supply the whole worid 
with Ben or Moringa oil, and oiie can reasonably liope that attention 
may be. directed to the suhjeet. It is also highly esteemed by per- 
futners, for its great power of absorbing and retainiug even tlie mott 
fugitive odours. 

Chemical Composition : — A preliniinarj' extraetion with solvents. 
gave the following e,xtractives : — petroleum ether 0.71 per cent., sul- 
phurie tther 6.47 per cent., chlorofonn 0.68 per cent., and absolute 
alcohol 2.17 per cent. The alcoholic extract gave strong reaetions for 
alkaloids. An assay of the hark showed the presence of 0.105 per cent. 
of total vegetable bases. For isolation of the bases the bark was 
extracted by cold percolation with rcctified spirit, the alcohol distilled 
nff and finally concentrated in vacuo, The residue was estraeted with 
ditute acid, filtercd, tlie extract niade allcaline and extracted with ether 
pnd iinally with chlorofonn. The residne from the solvents was dis- 
solved in alcohol, neutralised with IIC1 and evaporated. The dry resi- 
due was extracted with liot chlorofonn. The insoluble portion was 
repeatedly recrystallised from alcohol and the hydrochloride was 
obtained in eolourless glistening plates, M.F. 254.2°. The platinic 
chlofide crystallised in yellow rectangiilar plates with M.P. 221°, the 
picrate crystallised in yellow wooly needles M. P. 195°. The free base 
remained liquid at room teiuperatnre and could not be crystallised. The 
hydrocUloride of the second base, soluhle in hot chlorofonn, has not 
heen obtaiiied crystalVine, but it had a strong ptvysiologioal aetion. 

Pharmacological Aetion and Therap-eutic TJses : — Tlie 
pharmacolotfical aetion of tlie vegetable bases isolated from 
Moringa ptcrygospcrma has been worked out by Chopra and 
De (11932, nnpnblished). Tlie crystauine base has litlle or no 
physiological aetion, whereas the amorphous base shows a 
niarked activity, and closelv resembles aclrenaline and ephedrine 
in its effects. This base thus belongs to the sympathomimetic 
group of bases. It acts on the sympathetic nerve endings ah 
over the bocly prodiicing" a rise of blood pressure, acceleration 
of heart-beat and constrietion of the blood vesscls. Its effect 
on the heart is niainly through the sympathetic though the 
myocardinm may also be slightly stimulated. It also inhibits 
the tone and movemeiits of the involuntarv musele of tlie 
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gastro-intestinal tract and the bronchioles. The effects of 
syinpathetic stimulation were also founcl in the action of tliis 
base on other organs. It produces slight diuresis ou intra- 
venous injection in animals, dilates pupils and is dctoxicated 
by the liver. Veiy large doses depress the vasomotor nerve- 
endings. This base differs from adrenaline in that it produces 
little or no rise of blood pressure after ergotoxine whereas 
adrenaline produces a fail nuder similar conditbns, The 
sympathomimetic base isolated from M. pteiygospeima is, 
hovvever, very much weaker in its action tlian adrenaline or 
ephedriue. 

The amount of bases present in the alkaloid are very 
small and its practical utility in therapeuties is doubtful mi- 
less the quantity of active principles is iucreased by suitable 
cultivation. 

Rejetcnces : — 

(1) Chopra, R. N., and De, P., 1932, Inci. Mei. Gas., Vol. LXVII, 
p. 128; (2) Chopra, R. N., and others, 1932, unpablished. 



PEGANUM HARMALA (N.O. Rutaceae) 

Syrian B.ue 

VKRN. — Hind. — Hurmal, Hormat, ; Beng. — Isband ; Bomb. — 

Hurmal ; Tara. — Shimai-azha-vanai-virai ; Tel. — 

Sima-goronti-vithihi ; Pers. — Isbctnd. 

Tiris is a bushy herb one to three feet in lieight, growing* 
v.-ild all over North-Western India, Siud, the Punjab, Kashmir, 
Agra and tlie Western Deccan. It is also distributed to Arabia, 
North Africa, Hungary and Spaiu. Large cpiantities of the 
seeds are imported into India from Persia, and they yield a 
red dye. Tlie drug, as found iu the bazar, consists of the 
seeds mixed witli capsules. In the indigeuous medicine 
'harmal' is deseribed as alterative, purifyiug, aphrodisiac and 
lactogogue, There is reference to show that the seeds were 
used by the ancient Greeks as they are to this day in 
India. The powdered seeds were tised as anthelmintics against 
tapeworms. 
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Chemical Composilion : — The seeds cuutain tliree alkaloids — hatmine, 
hannaliiie and harmalol, to tlie exteivt of 4 per cent. ; harmaline occurs 
in larcfesl amouuls., heing % the rruautity of the total alkaloids; harmalol 
occurs only in trnees. The alkaloids were extracLed by percolatinjr the 
fmely srouud seeds with very dilute sulphuric acid, adding salt to the 
litjuais to precipitate the uiixed alkaloidal hydrochlorides whicli after 
washing with brine are dissolved m water. Vhen the solution is 
dccolourised with auimal ehan'oal, warined to 50° and iraetionnlly 
precipilatcd with annuoiiia, liarmiiie rames erat ; harmaline niay then be 
isolated by adding a consideiable 6X06« of annuoiiia. 

Phatmacological Action : — Plury ( 1910) investigated the 
authelmintic properties of the alkaloids occurring in tlie seeds 
of Peganum harmala. Harmaline was found to liavc some 
antlielmintic actiou probably by paralysing- the museulature of 
the parasites. Both harraiae and harmaline paralysed the 
akeletal and cardiac muscles of frogs. In w arm-blooded 
animals, harmine and harmaline eansed convulsious, salivation, 
interference with respiration and depression of temperatnre. 
Harmaline stimttlated the respiration in small doses bui in 
large doses paralysed it. The mininial toxic dose of harmaline 
for rabbits was determined to be 0.23 gni. per kilogram of body 
wcight. According- to Gunn (1910, 1912), harmaline resembles 
cpiinine in haviug more toxie effects on mammals thau on frogs. 
Harmine prodnces a fail in blood pressure in mammals due to 
weakening of the contraetions of the heart. Death occurs as 
a result of cardiac failure in these cases. Gunn and Marsliall 
(11920) have coucluded that harmaline belongs to the group of 
protoplasmic poisous of which the best kuown alkaloid is 
(Uiinine and tliat the actious of harmaline and quinamine are 
practically identical. 

Therapcutic Uscs : — Pcganiim harmala seeds have been 
used as a rernedy for tapeworm in nian and in the treatment of 
intermittent and remittenl fevers. Gunn and Marsliall state 
that the clrug is uscftil in chronic malaria but is not so cffective 
in aente cases. Harmine by itself was also found to be remark- 
ably efficient in certain relapsing cases. Harmaline was tried 
in patients suffcrinjr from botli acute and chronic types of 
malaria in the Canmchael Hospital for Tropical Diseases, but 
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did not produce any appreciable effect eithev on the malarial 
parasites or 011 tlie eliuical syinptoins of tlie disease. 

Kcicrcuccs : — 

(1) Ilenry, 1924, The l'laul Alkaloid*, Secoud lirlition; (2) Gium, 
J, A., 1910, Traus. Roy. Soc. Edin., Yol. 47, p. 245; (;i) Gium, J. A., 
1912, Trans. Roy. Soc. Edin., Yol. 48, p. S3 ; (4) Gium and Mnrshall, 
1920, Proc. Roy. Soc. Edin., Vol. 40, p. 140. 



PIPER BETLE (N. O. Piperaceae) 

Betel I.eaf 

Vern. — Saus. — Tambula, Nagavalli ; Hind., Beng. & Guj. — 

Pan ; Mar. — Vidcclia-Jiana ; Tam. — Vcttilai ; Tel. — 

Tamalapakii ,- Arab. — Tanbol ; Pers. — Bargc- 

tanbolj Tambo]. 

It is a pereimial dioecious creeper, probably a native of 
Java, cultivated for the sake of its leaves, iu the hotter and 
damper regions of India and Ceylon. The plaut is very widely 
distributed under cultivation iu tlie United Provhiccs, Bengal, 
Central Proviuces and Madras and a nmnber of differeut 
varieties are grown. A detailed deseriptiou of these is to be 
found in Watt's 'Dictionary of the Economie Products of India'. 

Ancient Hindu writers reconmieud. that betel leaf should 
be taken early iu the moruing, after meals, and at bed-time. 
Accordiug to 'Susruta', it is aromatie, camiinative, stimulaiit, 
and astriugeut. It sweeteus the breath, improves the voice 
and removes all foulness from the mouth. Accordiug to other 
writers it acts as au aphrodisiac. Medicinally, it is said to be 
nseful in diseases supposed to be causcd by derauged phlegin 
and its juice is much used as au adjunet to pills admiiustered 
iu these diseases. In the Konban the fruit is employed with 
honey as a remedy for cough, and iu Orissa the root is said to 
be used to preveut child-bearing. The plaut was iiicluded in 
the secondary list of the Indian Pharrnacopoeia, but uothing was 
said about its therapeutic use. No European physician iu 
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People chewing betel for the first time, liowever, seem to 
experience very charactcristic cerebral effects. Uneasiness, a 
stifling sensatiou, especially faintness, slighL excitatioii, out- 
bi'eak of sweat and occasionally torpor are the symptoms likely 
to occur. Tliey are uot of long duratiou aud after habituation 
is established do uot occur agaiii. The liabit appears to be 
harmless and even excessive nsers do not suffer from any toxi- 
cological effects. Taken as a whole the evil eonsecpienees of 
betel chewing are relatively trifling. 

The liabit of chewing betel leaf is eotnmon among races 
whose chief artieles of dietary consist of carbohydrates such as 
ri.ce, ctc. Large qnautities of saliva produced by chewing betel 
leaf act as digestive aud probably tlie presence of diastase 
cnhances this aetivity. The gastrie juice iu these people 
takes a minor part in the digestion of food. When deprived 
of betel kaf o r other sialagogues tliey suffer from severc 
indigestion. 

liefocuccs : — 

(1) Cliujn-a, 'R. N., and Chandkr, A. C, 192S, Anthclmintlcs and. 
tlii-ir Cscs in Mcdical and VctnincDy Piacticc; (2) T,e\\in, 1,., 1931, 
Phanlintica; (S) ICemp., I). S,, Phaun. Joitr, 1890, Vol. 20, p. 749; 
(4) Wehmer, 1929, Dic rjlanzcmtaffe ; (5) Gildcmeister aud Iloffmaiin, 
1913, Dia .tthcrischen Olc. 

PISTACIA INTEGERRIMA. (N.O. Anacarcliaceic) 

Vern. — Saus- — Karkuia siingi ,- Hind. — Kakra-singi ; Beng-. — 
Kakra-sringi j Pun j. — Suinak ,• Tam. — Kakkaiashingi. 

It is a tali trec commonly met with in the Sub-Alpine 
Himalayas. Oii the leaves and petioles of this plant are found 
pecnliar gall-likc excrescences, which givc the appearance of 
'horns' from a distanee. These 'gali s' are formed by a kind 
of insect (aphisk The galls vary in size ; the external surface 
is of a pale greenisli brown colour and has a fimbriated 
appearance. On breaking open the galls, a reddish inner 
surface is seen and appears to be covered with particles of dust 
which, on microscopieal esaiuination, is found to be the 
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debris of tlie insects and their excrementitious matter. The 
taste of tho powdered galls is vcry astriugent and slightly bitter 
aud they liave a terebinthine odour. Thcy liave loug hekl a 
place in the Hindu Materia Aledica as a useful rcmedy hi 
cough, phthisis, asthma, etc. The ttsual dose is 20 grains 
combined with demulcents and aromatics. The Moharnmedan 
writers consider it useful in pulmonary affectious aud in 
diarrhoea and vomiting. Buropean writers also mention the 
drug but say nothing about its properties. 

Chemical Composition : — Little work ha» previously been doiie 011 
the chemistry of this drug. A chemicai examinatioii indicates cTiicfly 
the i>resence of the following substances : — Essential oil 1.21 per cerat., 
crystalline hydrocarbon 3.4 per cenl., tanniu substances 60.0 per eent., 
and gtrm mastic 5.0 per cent. 

The essential oil was obtained by steam distillation of tlie coarsely 
powdered drug. The essential oil is of a pale greenish yellow colour 
with a turpentine-like odour and taste. The specific gravity of the 
oil is 0.8885 at 15°C. A crystalline priliciple was obtained by treatinu 
the alcoholic extract with Iight petroleum ether, distilling off the 
ether aud treatiug the residue with absolute alcohol. This on con- 
centration deposited large transparent prismatic crystaK The substance 
is insoluble iri water, soluble in nearly all the organic solvents, is 
tasteless and has a sharp melting point of 146 C C. 

The tannins present are of a yellowish crj-stalline appearance 
and cati be obtained from aii aqneous solution of the drug by pre- 
cipitating "wilh lead acetate, and decomposing the -precipitate in bus- 
pension iu water -with sulphuretted liydrogen, concentrating and 
ilrying. Ali estimation of the tarmins shnwed their amoimt to be 
nearly 60 per cent. in an air-dricd sainple of the druj». 

After removing the essential oil and the crystalline hydrocarbon 
by meaiis of petroleum ether from au alcoholic extract of the drug, 
dissolving the residue in alcohol and pouring it in cold water, the 
insoluble resin can be precipitated, while the tannins reinain in the 
solution. By repeating the above process the resin can b'e obtained 
in a fairly pure condition. Its chemical behaviour is ideutical with 
that of gum rnastie. No substance of the nature of aa alkaloid or 
glucoside could be detected. 

The drug has a great veputation both in the Hindu 
and the Mohammedau mediciue as a tonic and expectoraut, and 
it is useful in asthma, phthisis and other conditions of the 
respiratory traet. Its use in pulmonary affectious is no doubt 
due to the presence of a fair amount of essential oil, while the 

23 
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largc amomit. ot tamiins present in the drug acts as a strong 
astringeut. On tlie whole w e fomid that the impoi'tance of the 
drug was very much oveirated. lt may be classed with the 
tci'ebinthiuate astringents. Tiris drug appears to have no 
advantage over maiiy of the strong er especlorants in the British 
Phannacopceia and its antiseptic actiou is not of higher order. 

Rcfcrunccs : — 

(1) Chopra and Ghosli, 1929, Ind. Jour. Med. Rcs., Vol. XVII, 
p. 377. 



PLANTAGO OVATA (N.O. Plantagineae) 

Isfagbula ; Spogel Seeds. 

VERN. — Iliiid. — Isabghul, Ispaghul, Issufgul ; Beng. — Isabgul ; 

Bomb. — Isapghol ; Tam. — Ishap pukol-vimi ; Pers, — 

Ispaghol, Isparzah, Shikam-daridah ; Arab. — 

Bazre-quatuna, Bazre-katima. 

The genus Plantago comprises about 50 species, of which 
ten are natives of India. A nuniber of these herbs have been 
nsed in the indigeuous medicine for many centuries. This 
herb is found growing in the plains af the Punjab and Sind and 
low hills from the Sutlej westward ; it is also cultivated to a 
sinall exteut in different parts of India, such as Bengal, Mysore 
and the Corotnandel coast. Westward it is also distributed to 
Spain and the Canaries. 

The seeds of this plnlit are boat-shaped, about 1/8 inch loilg 
and rather less than 1/16 inch broad. They are traiislucent and 
pinkisli grey but the colour may vary, soine being brown, while ■others 
are white with a pinkisli tinge, the latter being generally prefeired. 
The concave side of the seeds is covered with a thin white membraiie. 
Wheii microscopically exainined the epidermis of the seeds is found 
to be composed of polyhedral cells, the walls of which are thickened 
by secondary deposit, whicli are the source of the mucilaore. Between 
it atid the albumin is a thin browuish layer; the albumin is formed 
of tliick-walled rells which contain gramilar uiatler. When soaked 
in water the seeds beeome eiiormously swollen with an abundant 
coatiiiK of adheriiiK mueilage which is free from taste and odour. 
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The seeds of sevcral other species of the same genus eshihit 
similar properties. P. ampUxicaul\s is a plaut which grows in the 
plaius of the Punjab, Mahva and Siud, extemlin.g' to Southern 
Bnrope. It furnishes the browii Ispaghula which is not infrecjuently 
met witli iu the Indian bazar». These seeds liavc also a boat-shaped 
appearauce like those of T. ovata but are rather large, areraging 1/6 
itieh in leugth. They produee mueilage m the same way auri prohably 
have just as effective demuleent properties as the true P. ovata seeds. 
karge quantities of these seeds are imported into India from Persia. 

J', major known as Tuhnriya' in Hindi and 'bartang' or 'barhang' in 
Persian, is a large herb which is, found on the Alpine Himalayas 
from Peshawar and Kashmir to Bhutan at a height of 2,000 ti> 8,000' feet 
above the sea level, as well as in Western Tibet at an altitude of 
10,000 to 12,000 feet. It has also been reported to grow in Assam, 
Khasia Hills, Burma, Slalacea, Siugapore, hombav, the Nilgiri 
Hills and the higher parts of Sudan. This plant was used in the aucient 
Roman and Greciau medieitve. The seeds of P. major are imported 
largely into India from Persia and have the same properties as those 
of P. ovata. They are at the present time largely used iu the iudi- 
genous mediciue in India as a remedy for dysentery. 

The seeds are oblong and browu, marked with waves having 
slightly elevated longitudinal ridges of a dark colour. One side of 
the seed is arched and the other side is concave and marked with 
a' scar showing the attaehinent to the ovary, They are insipid and 
have au oily taste when erushed. When soaked in waler they become 
•coated with a thick layer of transparent nmeilage resembling p. ovata. 
Some of the other species of Plantago are P. psyllium (which is 
practically the same as P. mojor), P. brachy phylla and P. lanceolata. 
Uses in the Indigcnons Medichie : — P. ovata seeds are not montioned 
by the writers of the Hindu mediciue and appear to have been nii- 
known to them. They, along with the seeds of several other species 
of Plantago, were very frequently referred to by Arabian and Persian 
writers who esteemed them very greatly as medicinal agenls. Rven as 
far back as the 10th century the Persian physician Alhervi rnentioned 
them and a little later Avicenna referred to this drng. AU the sub- 
sequent writers on Mohannnedau mediciue have extolled the properties 
of 'ispaghula'. The seeds were introduced in the Indian medieine by 
the advent of the Mohammedans and they began to he largely used 
as a popular remedy in chronic dysentery and intestinal fluxes. Even 
at the present time they are perhaps the most extcnsive1y nscd 
revnedies for intestinal conditkms . For auy kind of diarrhrea, 
especially when blood or mucus is present iu stools, it is a popular 
household remedy. The seeds are also considered to be cooliug and 
demuleent and besides diarrhoea, dysentery and other inflammatory 
and functional derangemeuts of the digestive orgaus they are also 
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recommended iu febrile conclitious. They are said to have diuretic 
properties and are given iu affections of thc kidneys, bladder and 
urethra (gonorrhcea) m doses of 2 to 3 drachms either mixed with 
sugar or in the form of a decoction. Powdered seeds are freqnently 
mixed with sceds of H. antidyscntcrica and are given in dysentery. 
The crushed seeds are made iuto a poultice and are applied to rheumcitie 
aud glandular swellings. A cooling lotiou for the head is also pre- 
pared from the rnucilage; aud a decoction of the seeds is prescribed 
in coughs and colds. A slight degree of astringency is believed to 
be imparted to the seeds by heating thera in the dry condition. 

P. ovata seeds are frecjuently inixed with seeds of Salvia agypt'wca 
(Vern. Tukhm vialanga), wliich also grows in the plaius of the Punjah- 
aud like P. ovata seeds yield copious rnucilage. 

Chemical Composition : — The seeds contain a fatty oil, alburniiious 
niatter and rnucilage iu such large quautities that 1 part of the seeds 
with 20 parts of water forms a tasfeless jelly within a short time. On 
additlon of a large cjnantity of water and filf ering, little niucilage 
passes, but the major part of it remaius adherent to the seeds. The 
rnucilage can be separated by straiuiug with pressure. It is neutral iu 
reaetion, is not altered by addiug or precipatafed by boiling with 
alcohol nor is it changcd by iodine, borax or perchloridc of iron. It 
is only spariugly soluble in water, A glucoside named aucllbin 
C II ( . H n O has beeu isolated from the seeds, leavcs, roots and 
floweriiig stems of P. major and P, media and also from the leaves, 
roots and seeds of P. lanceolata. It crystallises in the form of colourless 
bush-forming needles which have a meltiug point of 181 °C and a rola- 
tion in acmeous solution of —164.9°. This glucoside has also been found 
in Ocuba japonica and probably oecurs in some of the other plants 
belonging to the natural order Plautaginaceae . 

Henry and Brown (1924) esamiiied a number of reputed remedies 
tised agaiust amcebic dysentery. Mansonia ovata and Rhyncosia 
adenodes are used iu South Africa ; linicea abyssinica and B. sumatrana 
are used in Abyssinia and Malay respectively. These four drujars were 
examined chemically without showiug any active constituents to 
which their amcebicidal aetion could be attributed. From M. ovaia 
a substance called 'entericiu* was isolated, but this is an ill-defined 
substance. From the two species of brucea amorphous bitter sub- 
stances were isolated, but trials on the free-living protozoa showeil 
them to be quite ihactive either alone or in presence of alkali. R. 
adenodes sliowed no active substance. These investigators tried to 
combiue the biological and chemical methods in the hope of being 
able to select some from the large number of such available drugs 
which seetned promisiug cuough for detailed exaniination. The finely- 
ground drug was exhausted with boiling alcohol, the extract con- 
eentrated in -vacuo and the thick syrup diluted with water to preeipitate 
fatty and resinous matters, which formed preparation A. The liquor 
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from tliis precipitate, afler further coucentratioii in vacuo to remo.'e 
all Uie alcohol, constituted preparation B. The latter u as then treated 
ttith lead acetate to remove tannin and gum, which aftcr recoverv 
from the lead precipitate, gave preparation C; and the residual licjuor, 
after removing the excess of lead, yielded preparation D. 

Crude Drng 
Alcoholic Extract 



Water-msoluble portiou A Water-solnble portion B 



J | 

Tannin and Residual water- 

Gum C soluble tuatter D 

Ali tliese four fractions were carefullj- examined and their actiou 
tested on protozoa. None of them possesses any «reat degree of 
toxicity to these orgauisms. 

Pharmacological Action :— The author (1930.) confirmed the 
presence of a body of the uatnre of a glucoside iu small quanti- 
ties in the secds of P', ovata ; this was pharmacologieally 
inactive and was very difhcult to obtain iu a pure condition. 
No other physiologically active substance was found ; the 
tannins which are present in appreciable cruaiitities have very 
little action on the protozoa or bacteria. The efficieucy of the 
drug would appear to be entircly due to large quantities of the 
mucilage. This gelatinous substance was, therefore, carefully 
examiued. 

It has a jelly-like consistency and is acted on by the 
digestive enzymes to a very slight estent, especially when it 
is on the seeds. Even after inctibation for 24 honrs with 
salivary enzymes, pepsin and hydrochloric acid and the 
pancreatic enzymes there was very little digestiou of the 
mucilage. It thus passes through the small intestine unehanged 
and during its passage it lines the nmcous memhraue aeting as 
a demulcent and a lubricant. Further, the mucilage is not 
acted on by the intestinal bacteria in the large gut. Its presence 
there iu faet would appear to have an iuhibitory action on the 
growth of the organisms. 
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The action of sudi organisms as B. shiga, B. jlezner, 
B. cholcra, B. coli and bacteria from wliole stool, was tested 
on the mucilage by putting it iu broth cultures in which these 
organisms were growu. The tubes were put iu au iiicubator 
and even after a fortnight still remained unaffected. That the 
mucilage does not form a good media for the growth of iutestinal 
organisin is shown by the fact that if it is allowed to set in a 
petri dish and tlie surface is plated with the culture of such 
organisms as B. shiga, B. flexner, B. coli and other fcecal 
organisms, no colonies are found to grow. It has also been 
shown that if a thin layer of the mucilage is spread on the 
surface of agar media inoculated with B. shiga, B. flexner, etc, 
the growth of these organisms is greatly inhibited. 

That the mucilage is not acted 011 to any great extent by 
the digestive enzymes in the small intestine or the bacteria in 
the large intestine is further shown by the fact that large quau- 
tities of it can be seen in the stool after administration of the 
Seeds. The author gave a dessert spoonful of the powdered 
seeds to cats with a stomaeh tube. On opening up the 
intestine on the following day, the whole of the mucilage was 
found spread on the surface of the mucous membrane of the 
small and the large intestines. In the latter where the contents 
had assumed a solid form, both the mucilage and seeds were 
on the surface of the mucous membrane forming a layer 
between the solid freces and the surface of the mucosa. From 
these expcriments it is elear that the mucilage forms a coating 
over the surface of the ulcers. Tiris would not only protect 
the injurcd mucosa from the irritating produets of gastro- 
intestinal digestion btit would also prevent access of the niotile 
bacteria wliicli would be entangled in the meshes of the gel. 

The mucilage further being of colloidal nature has a 
remarkable power of absorbing bacterial and other toxins. 
Our experiments in vitro have shown the jelly-like mucilage 
from P. ovata seeds is very active iu this respect. 

Therapcutic Uses : — The seeds were noticed early by the 
■Western praetitioners and eveutually found their way into the 
Indian Pharmacopoeia in 1868. Iu the early part of the ISth 
centiiry, Fleming, Ainslie and Roxburgh all spoke favour- 
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ably regarding their value in diarrhoeic conditious. Since then 
they liave been very exteusively tried by mauy Western practi- 
tioners wlio have coiifirmed the opiuiou that they are useful 
iu chrouic dysentcry and diarrhoea. Some cliniciaiis have 
coinbiued the seeds with ipecacuanha treatmeut. They are 
said to be very useful in all inflammatory afiectious of the 
mucous niembrane of the alimeutary canal on account of their 
emollient, demulcent and laxative properties. 

For the past 15 years the preseut writer has giveii very 
exteusive trials to the seeds of P. oval a in the following 
conditious with excellent results. 

(1) Chrouic Bacillary Dysentcry. — This condition is invari- 
ably associated with the preseuce of mucus iu the stools. 
According to Acton and ICnowles (1928), the commoriust type 
of chronic bacillary dysentery in India is due to> infeetion with 
Flesner's bacillus, next comes Stroug's bacillus and lastly 
Slhga's bacillus. Some of the chronic diarrhocas in the tropies 
are due to Morgau's bacillus or tlie para-dysentery group. The 
bowel iu these conditious is generally nlcerated and the tosins 
absorbed from the ulceratecl surface produce a diurinutioii of 
tone of involuntary umsele of the gut wali prodncing intestinal 
stasis, viseeroptosis and a general tox£emic condition in the 
individual. Chronic diarrhoea .with painful peristalsis persists 
for prolonged periods and niay alternate with periods of consti- 
pation. The condition is intractable and niay persist for years. 

(2) Chronic Amcebic Dysentcry. — These patients may have 
constipatiou or irregularity of bowels and the large majority 
show mucus in their stools. The degree of ulceration varies 
much according to the iutensity of the intestinal symptoms. 
There are two> types of these patients — the lean, thin, ueuras- 
thenic type who suffer from liabitual constipation or constipa- 
tion alternatiug with diarrhoea, or the fat, jovial type who 
suffer from chronic morning diarrhoea. 

(3) Chronic Constipation with Auto-intoxication Produce A 
j r om other Causes. — In the first two* conditions the admunsti'a- 
tion of the seeds gives a considerablc relief to the patient. It 
has already been stated that the seeds do not contain auy active 
principles having auy inarked toxic effect on the baeteria or 
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protozoa. There are small cruantities of taunius preseut, but 

tlieir effect in tliis respect is very sliglit iudeed. Tlie whole 

action of tlie drug appears to be entirely mecliauical. The 

irritated or ulcerated surfacc of tlie iutestinal mucosa are 

soothed "by tlie demulcent action of the mucilage which covers 

the surface and iu tliis way prevents it from coining in contact 

with irritating products of digestion of food stnffs, iutestinal 

juices and gases wliicli are ahvays preseiit in the intestiue and 

which irritate tlie parts and prevent tlie ulcers from liealing. 

Exclusiou of these factors enables the ulcers to heal and iuflam- 

mation of the mucosa subsides. Further, the absorption of 

toxins, which takes place rapidly from the ulcerated surface, 

is prevented by a coating of the mucilage wliicli being of a 

colloidal uature, adsorbs the toxins from the gut and tluts helps 

in excreting them from the body. As the jelly-like mass is 

not quicMy acted ou by the gastro-iiitestinal juices and bacteria 

practically the whole of it is available, and passes out iu the 

stool carrying with it the adsorbed toxins in the course of the 

next 12 hotirs. In tliis way the patieut not only gets relief of 

the pain, tendeniess or discomfort in the abdomen but his 

general condition is also improved owing to decrease in the 

absorption of toxins. In chronic amoebic dysentery which has 

failed to react to intensive courses of emetine or the kurchi 

alkaloid, the autkor has tried prolonged courses of liquid extract 

of kurchi ('H. antidysenterica) and ispaghula with success. 

Tlie patieut is put on 2 drachms of the extract, 3 or 4 times a 

day, at the same time he takes 2 or 3 heaped dessert-spoonfnls 

of the seeds twice daily, the treatment being continued for six 

weeks or two months. Not only is there considerable relief 

to the symptoms but examination of the stools skows dis- 

appearance of E. histolyiica. 

In chronic amoebic dysentery where constipation is one of 
the main symptoms, the mucilage covers the fa;ces as they 
become solid iu the large iutestine and thus facilitates their 
passage through the large gut by acting as a lubricant. In 
this condition as well as in chronic spastic constipation its action. 
may be aided by giving small doses of saline purgatives. 
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(4) Hill Diarrhcea. — This condition is not infrequently met 
with m people who go up to the hills and is more common 
among Europcans. The patieut tisually passes several stools in 
the morning and the condition is aceompanied hy catarrli uf 
intestiiie. P. ovata seeds are particularly uscful in the eavly 
stages. Not only is the irritated mucous niembrane soothed 
and protected by the mucilage, but the fermentatiou is also 
inlribited aud the stools assume a solid form. 

(5) Chronic Diarrhcea 'm Childrcn is also considerably 
beiiefited. Most of these couditious are due to irritation of 
the gut with bacterial toxins and the mucilage acts by removing 
this irritation. 

Dosage and Modes of Adminisiration of P. ovata Seeds: — 
The seeds are thoroughly cleaned from sand and grit and other 
cxtraneous matter with which they are ahvays found mixed iu 
couimeree. This can he done by sifting them througli a fine 
sieve or raosquito-netting and picking- out anything whicli still 
temains with the fingers. Before the seeds are taken they should 
be quickly washed once or twice in a cupful of water. The 
ustial dose recommeuded is 2 to 4 drachins, but considerably 
larger quantities, i.e., 1 to 2 ounces, may be given with advan- 
tage. Two to three heaped dessert-spoonfuls of the seeds or 
more if necessary may be given 2 or 3 times a day. They con- 
tain no toxic principles of any kind and most of them pass out 
of the gastro-intestinal tract in 6 to 12 hours. Iu fact in some 
cases, especially when constipatiou is present, larger doses are 
essential as their action is produced partly by the lubricating 
actiou of the mucilage and partly by the iucrease in the bulk 
of the intestinal contents which mechanically stimulates the 
intestinal peristalsis. Four methods are recommended for the 
admiuistration of the seeds: — 

(1) The elean, dty seeds are put iu a cupful of water and after 
a preliminary washing, 1 or 2 teaspoonfuls of sngar is added if desired. 
The misture ia stirred and takeu. 

(2) The seeds are added to a cupful of water and are allowed to 
stand for 20 to 30 minutes till all the mucilage comes out. If desired 
some sugar is added and the mucilaginous mass is then swallowed. 

(3) A. mucilaginous decoction is prepared by boiling the required 
quautity of the seeds in a couple of pints of water till the quantity 
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i=, reduced to about lialf. This is then takeli divided itlto doses of 
2 to i ouuces and takeu every 2 or 3 hours. It has already been 
pointed out that the mucilage is not allered by boiliug. 

(4) The niucila,ice-containmg rover of the seeds is separated from 
the seeds liy crusliins; them and separatiug the liu.sk by winnowinjr. 
One to two teaspoonfuls of it are given in a eupful of water with a little 
suj»ar. l\y niaiiy indij*e«ous pvaetitioners this preparation is preferred 
to whole Seeds, especiaily in acute conditions of the gastro-intestinal 
traet. 

Tlie author prefers the first metliod in ordinary chronic 
forms of dyseutery and diarrhoca as it allows tlie seeds to mix 
thoroughly with the intestinal conteuts and iu this way enables 
them to spread over the wliole of the surface of the mncous 
nieinbrane evenly. If the mucilage is allowed to form outside 
it congloiuerates into stieky tnasses and is not evenly distribnterl 
and passes out of the intestiue in lumps. It has been showu 
by expcriments in vitro that the digestive enzymes have a 
weaker aetion on the mucilage wheu it is oli the seeds. Wheu 
a decoction is made and the mucilage is separated, it is partly 
changed by the digestive enzymes into a uon-nrucilagiuous 
substance after incubation fov 24 hours, whereas that on the 
seeds is little altered. This supports the superior aetion of 
the whole seeds. The decoction and mueilage-coutaiuing cover 
separated from the seeds is, however, preferable in snb-acute 
types of dysenteries both of protozoal and bacillary origin. 
The drug has the advarjtage of being tasteless, in faet with 
sugar it is rpiite pleasant to take. It is therefore not objection- 
able to take and is very suitable for children. 

Various preparatious of paraffin are being used as intestinal 
lubricants. They euter the esecuin mixed with the iliac 
conteuts and keep the conteuts of the large gut soft. In addi- 
tion they accelerate the passage of fseces through the large 
intestiue which consequeutly does not become ' overloaded. 
Paraffin being a mineral produet is not absorbed and practically 
the whole of it can be recovercd from the stools. A perusal of 
what has been said about the mucilage of P. ovaia seeds will 
show that it acts in -very much the same way as liquid paraffin 
does so far as its hibricant and constipatiou-relieving effects 
are concerned. It is further free from mauy disadvantages 
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which liquid paraffin possesses. It is well-known that even the 
besi! preparations of paraffin are not free from producing irritant 
effects and inany cases of malignant disease of the large gut 
liavc been attributed to its long-continued use. Uczema ani 
does not micommonly occur in persons habituated to its use 
and 'paraffin pains' are not of very rare oecurrence. It has 
also been stated that long-coutinued use of licjuid paraffin may 
prevent absorption of nutrient material from the intcstines by 
fonning a tliin impermeable coating round the intestinal villi 
and cases of malnutrition have becu recorded after its prolonged 
use. P. ovata mucilage is a vegetable product and is free from 
all these disadvantages, besides being very much cheaper. Two 
or three dessert-spooufuls taken at bed time produce the same 
laxative effects as liquid paraffin. 

Summary : — The seeds of P. ovala are very benefieial iu 
chronic clysenteries of amccbic aud bacillary origin and chronie 
diarrhaeas due to irritative coiidilions of the gastro-iutestinal 
traet. A glucoside nanied aucubin has been found in the seeds 
but it is pliysiologically inaetive. The taniuns which are present 
in appreciable quantities have little aetion on the enlamoebae 
or baeteria. The aetion of the drag would appear to be pvirery 
mechanical, being due to the large amount of mucilage which 
is contained in the stiperficial layers of the seeds. Tliis 
mucilage is shown not to be acted 011 by the digestive enzymes 
passes through the small intestine unehanged. It lines the 
mucous membrane of tliis part of the gut and its demulcent 
properties give it a protcctive and sedative aetion. In the large 
gut the intestinal baeteria have been showu to have little or 
lio aetion on the mucilage. Practieally the whole of it is 
passed out unehanged diiring the 12 to 24 hours followiupf its 
admiuisttation. Diiring its passage through the gut it coats 
the inflammed and ulcerated nmeosa and protects it from being 
irritated by the fluids and gases, the produets of gastro- 
iutestiual aud bacterial digestion. This enables the lesions to 
heal quickly. The toxins present in the gut are further 
absorbed by the gel and their absorption into the systeni is 
prevented. The seeds are taken in large quautities and as they 
swell up in. contaet with. water they increase the bulk of the 
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intestinal contents and in this way relieve chrouic constipation 
by mechanically stinralating the intestinal peristalsis. The 
mucilage of P. ovata seeds acts in vety much the same way as 
liquid paraffin, It is very much eheaper and is further free 
from the hijurious effects produced by the habitual nse of the 
latter drug, i. e-, malignaiit difease of the colon, eczema ani, 
paraffin pains, etc. 

liejercnces : — 
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PLUMBAGO ROSEA (N.O. Plumbaginea;) 

Vern, — Saus. — Raktachitraka, Chitraka, Rakta-shikha ; Hind.— 

Lal-chiiarak, ChUra, Lal-chitra ; Beng. — Lal-chita, Rakto- 

chilm ; Uriya. — Lal-chita ; Botnb. — Lal-chitra ; Tam. — 

Chittur-mol, Kodimuli ; Tel. — Yerra-chitra. 

PLUMBAGO ZEYLANICA (N.O. Plumbaginea;) 

Vern. — Saus. — Agni-shikha, Chitraka ; Hind. — Chitra, Chita, 

Chiti ; Beng. — Chita, Chitruk ; Uriya. — Chita; Puuj. — 

Chitrak ; Guj. — Chita.ro ; Tam. — Chittira, Chittira- 

mulam ; Tel. — Chitra-mulam. 

Plumbago rosea is a shrubby pereuuial frequently met witli 
iu gardeus in Bengal. The plant grows throughout India parti- 
cularly in the United Provinces, Bengal and Southern India. 
P. zeylanica, is au allied species and is considered to be a 
cultivated variety of P. rosea. The root of these plants has 
been quite well-known in our country for a very long time and 
there are references to it in the classical works of Charaka, 
Susruta etc. It is believed to increase the digestive powers, it 
promotes the appetite and is said to be useful in dyspcpsia, piles, 
anasarca, sldn diseases, etc. As a local application, the root 
was held in high esteem and it entered into the composition of 
several caustic preparations. The roots have been largely used 
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as abortifacients in the indigenous practice. With this object 
it is sometimes given internally but more comrnonly it is 
employed as a local irritant to the os uteri. It is also used as au 
irritant to the skin by uialingerers or to support false charges.' 
Chemical Composition :— Duloug (1885) first isolated an active 
priuciple from the root of Plumbago aiid named it 'phnnhagin', 
Fhickiger (1889) isolated the saine snbstance ia a slightly purer form from 
the root of P. zpylanica by subinitting it to steam distillatioii and extract- 
ing the distillate with ether. Bettinck (1888) also isolated plumbagin 
from P. roSCCt hi the form of yehow ueedles, melting at 72°C. koy and 
Dutt (1928) liave found that plumbagin is preseut iu all the varieties 
of plumbago met with in India to a rnaximurn of abont 0.91 per cent. 
The proportion of plumbagin. varies withiu wide limits accordiug to 
the locality, growtli, age, conditiou of the soil and season of the 
year. In general it is founfl by these workers, Ulat the oldcr the plant 
and the drier the soil, the greater is the rmantity of active priuciple 
found iu the roots. It has also been found that fresh roots yield a much 
giealer proportioiis of plumbagin thaii roots whieli have been stored 
for a considerable time. 

Pharmacologkal aetion : — Keien Ko (1931) studied the phar- 
macological aetion of plvunbagiu. He foids that it stimulates 
the central nervoiis system iu sniall doses while with larger 
doses, paralysis sets in leading ultimately to death. The blood 
])ressure shows a slight fail. The stiuiulant aetion is not pro- 
perly observed in tlie isolated heart of the frog. The peripheral 
vessels are found to dilate. Small doses stimulate the plain 
nuiscle all over the body, but large doses produce inimediate 
paralysis. The minimum lethal dose has been found to be 0.5 
mgm. per gm. of frogs, 0.1 mgm. per gm. of mice and 10 mgm. 
per kilogram of rabbits. Vyas and Lall of Lucknow (un- 
published) have found that plumbagin is a powerful in'itaut 
and has well marked antiseptic properties. Iu small doses, the 
drug is a sudorific ; large doses catises death from respirator}' 
failure. The aetion is probably dite to the direct effect of the 
drug on the muscles. 

Them-peutic Uses: — As plumbagin is a potent remedy it 
is likely to be of use iu therapeutlcs if its dosage is properly 
regulated by proper pharmacological studies. Owing to its pro- 
perty of setting up irritation of the skin, it may be of use in 
chronic skin diseases and in leucoderma. Vyas and L,al have 
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got fairly good results frora its use iu earJy cascs of leucoderma 
and balduess of the head but furllier vvork is necessary. 

Rcjerenccs :— 

(1) Rny, A. C. aud Dutt, S., 1928, Journ. Tnd. Chcm. Soc, Vol. V, 
p. 419; (2) Keien Ko, 1931, Japancse Joitr. Mcd. Sciences (rharmacology). 

PONGAMIA GLABRA (N.O. Leguminosae) 

Vern.' — Saus. — Karanja, Naktamala ; Hincl. — Karanj, Kiramdl, 

Sukhchain ; Eeng. — Daliar-karanja ; Mar. — Karanja; 

Tam. — Pun gain-maram ; Tel. — Kanuga-chctiu, 

Cau. — Honge. 

Pongamia glabra is one of the commonest trees iu India 
especially near the coast, and is met with from the Central and 
Easteni Himalayas to Ceylon. It is a small liandsome tree with 
glabi'ous, bright green foliage. The seeds, leaves and the oil 
derived from the seeds are all nsed in Hindu niediciue as 
remedies for skiu diseases and rheumatisni. A bath prepared 
from the leaves is used for relieving rheumatic pains and the 
juicc of the root is nsed for eleansing foul ulcers and sores. 
The oil is held iu high esteem as au application iu scabies, 
herpes and other cutaneoiis diseases. Internally, the oil has 
sometimes bcen used as a stomachic aud cholagogue in cases 
of dyspepsia with sluggish liver. The povvdered seeds of 
Pongamia, glabra are supposed to be of value as a febrifuge and 
tonic in astheuic and debilitating conditions. They are also 
used very comnionly for their expectorant properties in bron- 
chitis and whooping cough. 

Chemical Composition : — The seeds contain 27 to 36.4 per cent. of 
a bitter fntty oil (Pangamol or Hongay oil). The oil is brown iu 
colowr and has a eharncteristic odour. The colour cau be largely 
removed by treatment with alkali and the odour by treatment with 
superheated steam nnder reduoed pressure. The fatty acids present 
in the oil include myristic (0.23), palmitic (6.06), atearic (2.19), 
araehidic (4.30), lijjnoceiic (3.22), dihydroxystearic (4.36), litiolenic (0.46), 
liiiolic- (9.72) and oleic acid (61.30 per cent.) together with 3.56 per 
ceut. of misfiponifiable matter. lnvestigations carried on in the depart- 
meut of chemistry at tlie School of Tropical Medichie show that, besides 
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tlic fixed oil, the seedfi contain trares of an essential oil. Xearlv- 250 .ym. 
of the powdercd veeds were distilled in steam and oiily a trace of an 
essential oil was obtained. The character* ol the oil bave not been 
definitc-ly determined as yet. 

Pharmacological Actioti and Thcra[>culic Uscs : — The 
finding of au essential oil in the seeds of Pongamia glabra is 
significant and in view of the popularity of the seeds in certain 
districts as a remedy for troublesome cough, it was thonght 
that the essential oil present in the seecls might have soine 
part to play in the therapeutic efficacy of the drtig. A portion 
of the steam distillate containiug the essential oil was, there- 
fore, passed through the pharmacological tests to fiud ont the 
nature of the aetion of the oil. The steam distillate, oh intra- 
venous injections in experiinental aninials, is fonnd to cause 
a slight rise in blood presstire which is of a transieut nature. 
The bronehioles appear to be slightly relaxed. Further work 
is in progress. 

Referenccs : — 

(1) Lewkowitsch, 1905, Oils and Fats, Vol. II, p. 269;; (21 Katti, B., 
1926, /. Pharm, Assoc, Vol. 14, p. 1086; (3) Desai, Sudboruu.tdi atid 
Watson, 1923, Jour. Ind. inst. Sci., Vol. 6, p. 93. 

PSORALEA CORYL1FOLIA (N.O. Legiiminosa;! 

Babclii 

Vern,— Sans. — Vakuchi ; Hind. — Babclii, Babachi ; Beng. — 

Latakasluri, Bavachi ; Bomb. — Baivachi ; Tani. — 

Karpo-kaiishi ; Tel. — Kani-bogi. 

Psoralca corylifolia is a common herhaceons weed which 
grows throughont the whole length and breadth of the plains 
of India. The seeds of this plant have been in tise in the 
Hindu medicine for a long time. They are brownish black 
in colour, about 2 min. long and are oblong and flattencd. 
They are hard but not brittle, have a soft skin, an agreeable 
aromatic odour and a puugent bitterish taste. No oil can be 
expressed froni the seeds cven uuder high presstire. A goocl 
quality of the seed is produced in Rajputana which can be 
totiglit in the market at Rs. 15/- to Rs. 20/- per niatuid. 
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The bvjeds have been described by the ancient Hindu 
physicians as 'hot and dry' and according to some 'cold and 
iliy, laxative, fra^rant, rtimulant atid aphrodisiac' . They have 
beeu speeially reeommcnded in leprosy iuternally and are also 
ai»; ilitid ia the fcnn ut pastc ov oiutment externally. The drug; 
ha.s bet-n eonsidered to be so efficacions in tliis disease that it 
w as Jiiveii the ntune of 'Iuibhtanasiui' (leprosy clcstroyer) . In 
uiflammaloiy dihC-ases of the skin, leucoderma and psoriasis it 
is ffivtm bntli a.s a k>cal appliaition and by the mouth. Tlie 
seeds are aKii used as an anthelmiutic, diuretic and diaphoretic 
in febrile cotiditions. Scvcral species of Psoralea grau in 
Amtriea and are n<-ed medicinalh- in that coimtiy as a stiniulaat 
aiul a-i iiferviut; tonic. 

Chemical Cumposition ;— Dymock in his PliarmacogiafiMa Indica 
st.itL'ij that the seeds contaiu a colonrless oil, 13,2 per eent. of extractive 
matu-r, albumin, ingar, asli 7,4 per cent. and a trace of mausanese. 
Very littlt- work ■«as June on this drug until rccently, wlicn Sen, 
CliatU'rjtt; and Datta (1923) made n thorough exaniination of the 
steds. TIit.se authors founrl that the seeds contaiued — (1) an unsaponifi- 
able oil Im-ing the formula C. H, O boiliug between 180° and 190°C 
at 11 to 15 nun.; (2) a \ello\v acid substailee C,„H,_0, from the 

4U 'l t 10 

aleoholie extract ; (3) a methyl glueoside havinK a melting point of 105" 
to 107 C conlainin# four (DII) groups. They fonnd the unsaponified 
oil to lie pliarniacolojrically aetive and they rised it with sucoess in 
cases of leueodcrma and psorias>is. They did not, liowever, study the 
essonlial oil present in the seeds, whieh was associated with the 
unsaponifiahle oil. 

Chopra and Cliatterjee (1927) studied the chemistry of the seeds. 
The cliief aetive iiriilciple is an essentinl oil, A fised oil, a resin, 
and traces of a suhstance of alkaloidal natnre are also present. The 
css-ential oil was more closely studied by these workers. 

The crnshed seeds were distilted ia steam and the distillate 
collerted. The distillate nas saturated with common salt, when most 
of tlie oil floated at the top and vas repeatedly estraeted with ether. 
The ethereal estraets were collected and dried with anhydrnus sodium 
sulphate. On sltraly evaporating the solvent a straw-coloured essential 
oil having the charaeteristic odour of the seeds was obtained, the 
yielcl beiiiK 0.05 per cent. 

The following constatits were determined :— Sp. gr. at 25°, 0.9072; 
refraetive index 1.5025; solubility in water at 25° about 0.0197 per 
cent. It was found to be optically inaetive. 

The essential oil when stored in a sealed tube remained unchanjrefl 
for a considerable period; the colour, however, gradually turned to a 
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dtep brown. "When placed ia a desiceator o\tr calcium ehloride tir 
tNpi..sed to air, it oryhtallised iii ULedlcs, prubaMj un acojiuit of the 
osidation of suni e of its coustituentii. The erystals had a shnrp couliug 
taste; they melted sharply at l2fi°C. If the teniperatun. w as further 
raised to MO 'C, they slou-Jy turned blacl*, shonine, tlie decoiupositioii of 
tht sulistaiiee at a hij>h temperature. Ou eoolinjr it w as fmmd that a 
utll-derined needle-bhaped erystalline subliuiate had dtposili.il mi the 
i'oolei parU. As the quantiU- of the essential oil al u n r dispnsal vwis \eiy 
small, it could not be fractioived in vaciio to study its eimstituents. 

l'icparalion of the Olca-rcsinaus Exintct jor Clinical Trials : — Om? 
pouiid of the powdered seed was thorouyhly mixed with 1 11). nf olive 
oil and the mixture was kcpt oveniiejit. Xext daj , it w as transierred 
into a titleture press and the oil was exprcssed. .Vliout lialf a poiuid 
of oil was eolleeted and tiltcred throuidi cotton wtiol. The oil was 
(liluted with fresh olive oil aecordin^ to rerpiircuients. 

rharmacological Adion of the Esscntial Oil : — The oil has ait 
ii'ritaiit effect uu the skin and niucous nieinhrnne. Its aelion ou 
imdiiterenliated protoplasm suc'h as paramrecium is quite tnarked. lu 
1 in 50,000 dilutiulis of the essential oil , the paranHceia remaiii ali\e 
and acti\e for 15 niinutes ; after 25 mitiutes the movements are some- 
what slowcd and some die in 40 to 45 miuntes. lu 1 in 1(1,000 dilutiun 
tliesc organisins nre killed in 10 niinutes. The essential oil sliows a 
selective activitj- a^ainst the skin streptocucri and this in all prubaliility 
accminls for its esteusivc usc hv tht Hindu pliysieiaus in skin alier- 
tions. Dilutions of 1 in 10,000 kill streptocorei in 10 mimitcs. .\.!?ainst 
B. typhosus (Calcutta straiu) the essential oil has no activity at al! 
and there was .urovclli of these hacilli in all coricenlrations. The 
actii m of the essential oil ou the cholera vibrio and B. dyscuti'rier was 
tric-d with results similar to tliose obtained with B. typliosus. The 
frillowinjf table grives the relative effects of 1.0 per ccut. phtnol and 
different dilutions of the babehi essential oil on the skin strc-ptococci : — 

Time in niinutes 

2] 5 71 10 

Pheuol, 1.0 per eent. ... - — - — 

Saturated aqueous solutiou 
of essential oil (1 in 5,000) 
Diintimi 1 in 10,000 
„ 1 in 25,000 

1 in 50,000 

+means growth; — means no growth. 

0:i voluutary nmscle, the essential cAl in hiifh dilutions (1 iir 
50,000 to 100,000) has a elistinet stimnlant actiou. The tone of the 
24 
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isciliiteil uterns <>f tlie ;<uiiua pig m" cat is decidedly hicreased and 
tlic- uleni?, may sliow u toiiic c;>ntraction. I'erfused, isolateil pieees of 
i M mi itu.: arc- siniilarly afltcted and the peristaltik nioveiiieiit:; a re 
ilu roased. Satuvated solutinns of the oil injected intravenouslv lmve 
»("• i.-fii'Ct "n the Moud jiressiire. The isolated mainnialiaii heart shows 
neilher stiraulation nur Jepre^sion. On perfusion with 1 iu S.OIni 
si.ilutiou of the c:iil there is a well-niarked contraetion of the arteriulei 
iu a froff. The respiratiun is not aftected. 

Thcrapmtic Vses :—Psoralt-a corylifolia is a very ancieut 
remedy for laicodeniia ; it has been triecl estensively not 
only by the praetitioners of the Hindu medicine but also hy 
follmvers of the Western system. K. L. Dey strongly recoin- 
niended aii oleo-resinotis extract and he deseribes the effects 
as follows: — "After application for some days the white 
patehes appear to becorne red or vascular ; sometimes a sliglitly 
paiuful sensation is felt. Occasionally, small vesielea or 
piniples appear and if these be allowed to remaiii undisturbed, 
they dry up, leaving a dark spot of pigmentary matter, whidi 
fonns as it were a nueleus. Froni this point as well as from 
the margin of the pateh, pigmeiitary ruatters gradnally develop, 
which ultimately coalcsce with each other and thns the whole 
pateh disappears. It is also remarkable that tlie appearance of 
fresh patehes is arrested by its application. " Other observerd 
have not obtained sucli good results, 

Acton (1926) tested a mmiber of preparations made from 
Pstmilca corylifolia seeds iu various skin affecdons at the Skiu 
Out-patient Department, Calcutta School of Tropical Medicine, 
1 iu J 0,000 to 1 'm 20,000 solutions of the pnre essential oil were 
tried iu some cases of acute streptococeal dermatitis, but unfor- 
tnnately they set up much irritation and made the conditiou 
vrorse. A 20 per ceiit. solutiou of the purified resin in alcohol 
was quite meflective in leucoderma. • A 1.0 per cent. solution 
of the essential oil in alcohol was also unsatisfaetor'y. Tlie 
oleo-resinous extract made from the seeds "was found to be 
the most suitable preparatiou ; this coutaius most of the 
essential oil present in the seeds. This oil was applied locally 
to leucodermic patehes by geutly rubbing once or twiee daily. 
Patients ' suffering from leucoderma are divided iuto two 
groups : — 
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1. The primary group : — These patients do not suft'er froin 
ituy other skiu disease. They are sub-divided iiito (a) those 
of syphilitic origin and {b) those of nou-syphil itic origin. 
Some of them suffer from E. histolyiica infeetiun and othor 
affections of tlie gastro-intestiual traet, otliers are free from it. 

2. The secondary group : — Tiris includes cases which are 
associated with other diseases of tlie skin sucli as ringworni, 
seborrhreic dermatitis, etc. 

The oleo-resiuous extract has been tried in a very largo* 
uuniber of cases of lencoderma of both gronps, but its beueficial 
eft'ects are observed only in the uon-sypliilitic groups. In tlie 
syphilitic cases it had no effect, because here in all probability 
the melatioblasts are killed, as they are not visible in tlie lristo- 
logical preparations. The effect of the essential oil is purely 
local. The Hindu physiciaus give the powdered babehi seeds 
by the nioutli bnt this method was not tried iu the treatment 
of leucoderma. The beueficial effects may be dne to — (1) absorp- 
tion and cxcretion of tlie oil tlirougli the skiu where it produces 
its specific aetion, (2) stimulant actiou on the iutestiual mucosa 
which may cause increased absorption of amino acids concenied 
in piguient formatiou, or (3) autiseptic aetion in the gastro- 
intestinal traet, but this is not borne out by our experiments. 
The effect of the essential oil is purely local and, therefore, 
any existiug coneurrent affections of the gut sucli as infec- 
tiou with E. histolytica should be treated at the same time. 
The aetion of the oil on the skin appears to be specific. Krogh 
has demonstrated that Rouget's cells lie round the capillaries. 
The endothelium of the capillaries by itself has no contractile 
power and any increase or diniiuution in the size of these 
vessels is brought about through the ageucy of tlie processes of 
Rouget's cells. In the skiu the melaiioblasts or pigmeut-pro- 
ducing cells lie in the vicinity of Rouget's cells. Wlieu the 
capillaries dilate Rouget's cells also increase iu size and tlie 
melaiioblasts rclax at the same time. Diiring relaxatiou of the 
melanoblasts their processes are extended and they esude the 
pigment melanin. The main aetion of the essential oil appears 
to be on the arterioles in the sub-capillary plexuses catisiug 
dilatation and increase of plasma in this area so that the skiu 
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becomes red auri the nielanoblasts are stimulated. The action 
on the eapillaries in the papilbc is nsnally very slight in most 
iiulividuals so thut there is no udema of the prickle cells layer 
(poru-kc-ratosis) and there ia no descpiamation of the epithelium, 

The essential oil, however, varies enormously in its efiects 
on difl'ereiit persons. With the majority (95 per cent.) it 
caases only redness of the leticodermie patehes but in a small 
nnmber (5 per cent.) there is estreiue sensitiveness to the oil, 
so nvucli so that blistering may be produced. This indicattb 
thut not only is dilatation of the blood vessels produced, bnl at 
the same titne the permeability of the capillary tufts is niarkedly 
increased so that fluid accmuulates and blisters form between 
the prickle cells aud the capillary layer of the skin. In yet 
another class of cases blistering only oecurs after the application 
of the oil if the skin is exposed to the direct rays of the snn. 
The straigth of the oil should, therefore, be varied in sucli a 
way as not to allow its action to go beyond the state of redness 
of the leucodermic patehes. The oil being an essential oil is 
able to penneate throngh the epidermis to the prickle cells of 
the lyinphaties and so it finds its way to the sub-capillary area 
and stiniulates the cells situated there. The advantage of tiris 
oil over the otlier skin irritants (compouuds of mercury, salicylic 
acid, etc.) is that it does not produec desquamation or auy 
change of kcratolytic natnre re&nl'ting in loss of pigment of the 
epidermis. So far as is knowu Psoralca corylifolia is the only 
clrug that has a dual action, i. e., action on both Rouget's cells 
and the melanoblastic cells of the skin. This specific action of 
the oil can be readily demonstrated on the frog's skin uuder a 
tnicrnscope. In leucoderma the melanoblastic cells are not 
functioning properly and their stimulation by the oil leads them 
to form and cxnde pigment which gradually diffuses into the 
decolorised areas. 

Summary : — The active principle of the seeds of Psoralea 
corylijolia (babehi) is an essential oil. A fixed oil and a resin 
oecur in large rjuantities but these are not pharmacologically 
active substances. Traces of substances of alkaloidal nature 
are also present. The essential oil has a powerful effect against 
the skin streptococci. It has a specific effect on the arterioles 
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o f the sub-eapillary plcxuses which are dilatcd so thnt iu this 
area plasma is inereased. The skin becoraes ml, the melaua- 
blasta are stimulated leading to pigment fonuation. The pig- 
ment is extided and diffuses iiito tlie decolourised leucodermic 
patches. Local applications of the oleo-resiuous extracts made 
from the seeds are beneficial in the treatuieut of cases of 
lcucodcnna of 11011-syphilitic origin. If affections of the gastro- 
intestinal tract such as E. histolytica infectious, etc., are 
prcsent, these should be treated at the same time. 
Rcfcrcnccs : — 

II) Dev, K. Tv., 1881, Phannaceutial Journal, September 24; 
(2) Sen, Chatterjce and J)utt, 1923, huiian Journal of Mcdichic, Sept. ; 
131 Chopra, R. K. and Chatttrjee, N. R., 1927, Ind. Joitr. Mcd. Res., 
Vol. XV, p. 49. 

RAITWOLFIA SERPENTINA (N.O. Apocyuaceai) 

YiiRys.—Sans.—Sarpagandha, Chandrika ; Kini— Chota-chand ; 

Beng. and Boxnb.— Chandra ; Biliar and Orissa — Dhan- 

marna or Dlian-barua ; Tam. — Covanncimilpori ; 

Tel. — Patala-gandhi. 

It is a large climbiiig or twining shrub found iu the tropical 
Himalayas and in the plains near the foot of the hills from 
Moradabad to Sikkim. It oecurs in Assam, Pegu, Tenuasserim 
at altitudes up to 4,000 f t. and in the Deccau Peniusula along 
the Ghats to Travancore and Ceylon. It grows wild in many 
districts of North Behar aud in Patna and Bhagalpur. It is also 
obtainable in Java and Malay Peuinsula. The root of Ramcolfia 
scrfoitina has been nracli valued in India aud the Malayan 
Peuinsula from very ancient times as an autidote for the bites 
of poisonons reptiles and the stings of iuseets. It has also beeu 
used as a febrifuge in many places. It is said to stimulate the 
uterine contraetions and promotc the expulsion of the f cetus. 
Recently the drug has attaiued prominence as a remedy for 
insomnia, hypochoudria, etc. There is no niention of this 
property in any book on Indian medicinal plants. The hypnotic 
aetion of the drug appears to have been known to the poorer 
classes in Bihar and the praetice of putting children to sleep 
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by this chug is btated to be still present in certain parts of tliat 
proyinee, In the United Proviuces and Pihar, the drug is sold 
as 'pagal-ka-riawa' (insanity specificl and its use is commoii 
amnngst tlie praclitioners of the indigenous medicine. The 
popularity of the root may be estimated from the fact tliat 
niauy maunds are eonsnnied every year iu Biliar alone. 

Chemical CompmHion : — On aeeoimt of the popularity of the drug 
in the indigenou.s medicine, chemical exanriuatiou of the roots ha;, 
been earried out liy a number of workers. vSen and Bofie (1931 i hau- 
fouud two alkaloids in the root with differeut meltiug points. The 
(]nauLity uf the tutal alkaloids has Ijeeu estimated to be fairly higli 
ainounling to ahuiit 1 per cent. of the diied root";. The root nian 
eontains a lot of lesin and stareli and v,hen iucinerated leaves aljout 8 
j)W ront. nf a«l) rousi^ting- mainly of potassinm carbonate, i^hospliate, 
silir-ate aud traces of iron and matiganese. 

S. Siddicjui and R. H. Siddicjui (1931) have found five new alkaloids 
to wliirti they have given special uames as follows : — 

Gronp A — Ajinaline group, consists of three white crystalline vveak 
banes. 

I,— Ajmnline lC 3() II„ u O„N„l, M.P, 158-60° (0.1 per celitl. 

•l.—A]malininc (C^H^O^), SI. V. 180-81° (0.05 per cent.). 

3.— Ajmaliclne " .'.. 'SI. V. 250-52° (0.02 per cent.). 
Gronp B — Serpeutiue gronp — two brighl yelknv crystalline stronger 
bases. 

l.—Scrpentine (C„ 1 H., 3 1 N), M.P. 153-54° (0.08 per cent.). 

2,—Si'ipcntininc, M.P. 263-265° (decomposes) (0.08 per cent.). 
Other constituents identified are : — (a) a phytosterol, (b) oleic acid, 
aud (c) unsatitrated alcohols of formula C„_H 0„. 

Chemical examination is also being condueted in the Department 
of Chemistry, Calcutta Scliool of Tropical Medicine and Ilygiene. Only 
oiie alkaloid has so far been isolated in a pure state. It has a meltiug 
poinl of 202°C and is fairly soluhle in all organie solvents, viz., alcohol, 
ether, chloroform, beiwene, hut is insoluhle in petroleum ether. It 
erystallises from methyl alcohol in tufts of colourless prisms and has 
an estreuiely bitter taste. It is very slightly soluble in hot water. 
The liytlrochloride of the base crystallises from water in colourlebs 
hoat-haped or prismatic rieedles, slighlly soluble in cold water but 
fairly soluble in hot water. It melts at 135°C and bas a very bitter 
taste. It fiives a green fluorescence iu vvatery solution. Further work 
is in progress. 

Pharmacological Aclion : — The pharmacological aetions of 
the active principles of the drug have not yet been worked out 
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satisfactorily. According to Siddiipii atid Siddiqui (1931), the 
wliite and yellow bases isclated form two distinct groups from 
the standpoint of physiological action. The fonuer (Ajmaline 
group) acts as a general depressaut to the lieart, respiration and 
uerves and the latter (Serpentiiie group) paralyscs the respira- 
tion and depresses the uerves but stimulates the heart. Thcse 
nbservatiuns were drawu from experinients carried out on 
frogs and, therefore, cannot be interpreted in toto in liigher 
animals. The lethal dose of the serpeutiue group of alkaloids 
was fouud to be the same as that of the ajmaline group» 
vfc., 0.5 gin. per kilogram of frog. The lethal dose for 
rats was found to be four tinies higher. Sen and Bose (1931} 
studied the pharmacological actioii of the drng on higher 
animals, c. g., cats. They found that the watery extvact of 
the wliole drug when injected intraveuously in animals pro- 
duces lio appreciable effect. The vesins have also beeu separate- 
ly tried but without much effect ou the system excepting a 
slight stimulatiou of the uteriue musculature. The alkaloids 
isolated by them, however, showed very defhiite rcsults. The 
blood pressure showed a slight fail and the respiration was 
slightly stimulated. The lieart niuscle was depressed and the 
plain muscle like that of the small intestines, uterus, etc, was 
relaxed. The drug is not au irritaut when taken by the mouth 
or when introduced iuto the system by hypodennic or intra- 
nmscular injectious. Roy (1931) finds that the reflexes aucl 
the sensation of pain are not affected by ordiuary doses of the 
drug ; if, however, the dose is large it produces deep sleep, 
the reflexes and sensation of pain are dinhuished and deatli 
may result from aspliyxia due to paralysis of the respiratory 
ceiitre. The heart goes on beating for some time after the 
failure cf respiration. The pharmacological action of the drug 
is beiag studied in detail in the Department of Pharmacology, 
School of Tropical JMediciue, and the results will be published 
in due course. 

Therapeulic Uscs : — The popularity which the drug has 
attained as a specific for insanity amongst lay people shows that 
it probably possesses well-marked sedative properties. The 
drug has been tried by Sen and Bose in cascs of insanity \vith 



37(3 ASOKA 

violcnt maiiiacal symptoms and in cases of high blood pressure. 
Pohes of 20 to 30 graiiis of the powdered root twke daily pr - 
rliiL-e not cm]y sedarive effccts but also a rednction of the blooi! 
pressure. Witlrin a week the patient's seuses are sajd to k- 
restorcd, though in ccrtain cases the period of treatiutmt has to 
be prolouged. In hifih blood pressure without marked athero- 
matous ehanges in the vessels, these authors find Ihe drug- 
very satisfactory. Claims regarding its utility in fevers and 
diiring the pueiperium have not been thoronghly tested, Lnt it 
\yould certainly be worth while to try the drug oii v; a more 
extensive scale. Froni the data so far obtaincd, it progjises to 
be a vahiable addition to the list of esistiug sedativts iu'rasanity 
and irritative conditious of the central nervous svstem. SL ]arae 
amount of pliarniacologieal aud elinical study will have&to be 
done before the utility of the drug is fully established. 

Refacnces : — 

(1) ,Sen, (i., and Hose, K., 1931, Inti. Mal. IVmld, July ; (a) Siddicjui, 

S., and ,Si(ldiqui, R. II., 1931, Jour., Ind. Clicm. Soc, Vnl. VIII, 

p. 667, (3) Roy, P. C, 1931, The Patna Journal of Metiici)H\ Oetnber. 

SARACA INDICA (N. O. Legnmiiiosie) 

The Asoka tree 

VERN. — Saus. — Asoka, Kankcli ; Hind., Beng. & Bomb.— 
Asok ; Uriya — Asoka ; Guj. — Asliopalava. 

Samai indica is oue of the sacred trees of the Hindns aiid 
is found plentifully along the roadside in Easteru Bengal 
wliicli is probably its original home. It grows abundantly in 
Soutli India, Aracan and Tenasserim. In the United Pro- 
vinces, near Kuuiaon, the tree ocenrs up to au altitude of 2,000 
feet. It is cultivated in many parts on account of its liand- 
some flowers. The bark of the tree is largely preseribed in 
.Ayurvedic medicine as au astringent and uterine sedative. It 
is said to have a stimulating' effeet on the endometrium and mi 
the ovarian tisstie. It is largely used in uterine affections, 
cspecially menorrhagia due to uterine fibroids and other 
causes. A decoctiou in milk is one of the most favourite 
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preseviptious of the Kavirajcs eveu to tliis clay. It has aba 
beuii used in hEeniorrhoids and dysentery. 

Clicinical Composition : — The chemistrv of the liari; has imt be-en 
wirked out satisfaeturily. Abbott (1887) statcd tliat it contuhitil 
!uEtiuituxylin. Hooper (Pharm. Indica) reeorded the preseiire of .1 fair 
amrjunt of tanniii. The dry powdered bark was extnu'Led with dilfereiit 
snlveiits in the Department of Chemistrv of the Sclmol nf Tiopu'a! 
Meclicme with the following results :— petroleum tlhur estraet 0.HU7 per 
ceiit, ether extraet 0.235 per cc-lit., and absolute ali'oholic extract 14.2 
per eetit. 

The alcoholic extract, which was mostly soluble in hot uater 
showed the preseuee of a fair amouiit of tannin and probably an 
organie snbstance eontaiiimg- iron. No aetive principles of the nature 
of alkaloid, essential oil, ete., were fourul. Fnrther investi^ations nre 
lieing rarried on. 

Pharmacological Aciion and Therapcuiic l r ses: — Various 
fractious isolated from the bark were triecl 011 the isolated 
uterus and uterus in situ but 110 marked netion was prodnced. 
The dmg does not appear to have marked tlierapeutic effects, 
though many elinicians appear to votich for its cfficacy in 
meiiorrhregia and otlier uterinc disorders. 

SAUSSUREA LAPI'A (N.O. Composltas) 

The Costus 

Vern. — Sans. — Kushtha, Kashmirja ; Hind. — Kut, Kust ; 

Beng. — Pachak, Kur; Bomb. — Ouplatc ; Tam. — Goshiam ; 

Arab. & Pers. — Kust. 

Saussitrca Jappa is a tali, stout lierb having an aiimial stem 
and perennial roots. Many species of Saussurea grow iu the 
Himalayas at an altitude ranging from 2,000 fcet to 13,000 feet 
above the sea level. The only species which has been used 
for its medicinal properties is 5. lappa which grows in the 
uorth-western portion of the Himalayas, especially 011 the 
moist slopes of the mountains ronnd the valley of Kashmir. 
The plant is well-known both in the Ayurvedic and Tibhi 
medicine. For a long time a good deal of confusion existed 
as to which one of the large number of species of Costus was 
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u^ed f.ir its medicinal propertics by the ancients, but Guibourt 
tirsit ^uggested the correct bntanical source and Falconer, who 
usited Kashmir, pioved beyond doubt that the root of Auck- 
laiulia coslus — now known aa Saitssurea Uippa — was the species. 
The plant grows as a very stout herb with large heart-sliapetl 
leaves, and thick perennial roots which are dug up in the 
autumn and are exported to Calcutta and Bonibay in largc- 
quautities. From there the root is sbipped to China in large 
quantities and to the Red Sea ports, and is used as a spice, as 
an incense and mcdicinally. Tbe uses of this root have been 
sunmiarisL'd ly Baden Powell in his Tunjab Products' in the 
follcming tenns : — 

"1. Dried and powdered as the priucipal ingredient in an 
astringent stimulant ointment, applied to severe irlceratious. 

2. Dried and powdered as a hair wash. 

3. As a stimulant in cholera ; an iufusion inade of 
cai'damoms 1 dr., frcsb kut 3 drachms, water 4 ounces. One 
ounce every half hottr. It is doubtless a powerful aromatic 
stimulant, and would be perviceable in any spasmodic disease. 

4. It is univcrsally employed by shawl merebants as a 
protector of Kashmir fabries from tbe attaeks of moth and 
other vennins. 

5. The dried root is an agreeable fumigatory and yields 
exccllent pastilles which burn fairly well. 

6. It is exported in enormous quantities to China, where 
it is used as an incense. In every Hong it is found ; na 
mandariu will give andience until the 'patehak' incense smokes 
before him ; in every Joss-house it smoulders before the 
Tri-budh deity ; in every fleatiug junk in the Chinese rivers, 
the only lioiue of countless bordes — Budh's irnage is found, 
and the smoke of the 'patehak' religiously wends its way 

heavenwards It is saicl to have the power of tunang 

grey hair black. Carminative, stimulant, antiseptic, prophy- 
lactic, astringent, sedative and insecticidal properties are 
aseribed to this remedy. The Chinese apply it with musk to 
aching teeth." 

The root is smoked in parts of India and in China as a 
sutstitute for opium. 
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The Kashmir State authorities have fouiid sucli a large 
deniand for this root that they have starteri mirseries and 
cultivate the plaut in suitable places for pnrposes of export. 
The value of the root may be judgecl from the fact that its 
market price in Calcutta at the present time is over lis. 300/- 
per mauiid, i. c, about five rnpces or seveu shillings per pound. 
For this reason the root offcred for sale is freqnently adulterated 
with the root of Salvia lanata or Ligularia and oiie of the 
aconites. 

The root only is used in medicine. It is dug up diiring the 
moutlis of September and October and is collected in sniall pieees 2 
to (5 itiches long. It has a pungctit taste, a peeuliar fragrant aru- 
matic odour resembling that of tlie orris root. In the Hindu medicine 
the root has been used from the earliest ages. It has been deseribed 
in, the 'iN'ighautu' as a stimulant, useful in eough, fever, dyspepsia, 
skin diseases and as an aphrodisiac. It is said to be partieulurlv 
useful iu the disease arising fram deranged air and phlegm and 
asthma. The Mohamniedan physicians describe it as a diurctie and 
anthelmintic and use it in the treatnieht of quartan malaria, leprusy, 
persistent hieeough and rheumatisni. l'he dried powder is the principal 
iiigredient in a stimulating oiutment used for applieation to ulcers. Jt 
also forms part of a stimulating inisture used agaiust eliolera asiatka. 

Chemical Composition : — This drug was analysed mativ years ugo 
(1892) by Schminiel & Co., was found to eontain about 1.0 per cent. of 
an esscntial oil with a strong fragrant odour. Tlie root forms a very 
valuablc raw material for pvoducing a perfume wliieh closely resembles 
the violet perfume, and is at present very highly prieed. Later, 
Semmler and .Feldstein thoroughly studied the oil and found that it 
had the following approximate composition : — 

Camphene 0.04 per cent. ; phellandreue 0.4 per eent. ; terpene 
alcohol 0.2 per cent. ; a-costene 6.0 per cent. ; /?-costeiie 6.0 per cent. ; 
aplotaxene 20.0 per eent, ; eostol 7.0 per cent. ; di-hydrocostus lactmie 
15.0 per cent. ; costus lactone 10.0 per cent. ; costic acid 14.0 per cent. 

Little or no attention was paid to the other constituents of the root 
although Hooper refen-ed to the presence of small quantities of a body 
of alkaloidal nature. I^ater, Ghosh and liis collaborators (1929) reinvesti- 
gated the root and suceceded in isolating an alkaloid. The following 
constituents were separated by them from the root : — (1) An esscutial 
oil 1.5 per cent. ; (2) an alkaloid for which the name saussiirine has 
been suggested 0.05 per ceiit. ; (S) resin about 6.0 per cent. ; (4) traces 
of a hitter subslance; (5) small quantities of tannins; (6) inulin about 
18.0 per cent.; (7) fixcd oil; f8) potassium nitrate, angars, etc. Tlie 
leaves of 5. lappa have also been analysed. They do not eontain the 
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e-.si'iititil ml but 0.1)25 per cent. of the same alkaloid as is contained 
iu tlie n.ot. 

i'H vrm\cui,i>ivic\i, AcrtoN' : — Esscntial Oil. — In such dilutions as 1 iu 
!((,()()() tlie essential oil kills l'aiaiiituiitni caudaltim iu 10 miimtcs. 
It has strony antiseptic uiid di>iufeetaut properlies especially agaiusl 
the streptoeoceus and staphylococcus. Internally, the oil has a 
punneiit, hiiliir ta*.te and gives ris.t to a feeling of warmth in ihe 
-.tuinaeli when taktil in sm.ill quantities. When the estract inade 
f rum the root is giveii by the inouth in sucli large doses as 10 to 20 
c.l-., it gkes ri'-e to a eertahi amouut of irritaliou and a feeling of 
diseomfort in the abdomen which may last for several hours, tlie 
paticut at the same time feeling somewhat drowsy. Thc essenlial oil 
has marked carminative properties. Oli the isolated intestines of thc 
falibit evcu in such higli dilutions as 1 in 120,000 it has the effect 
of inhibitiug the peristaltic lnuveineiits and producing relasation of 
the gnt. Vaso-dilatation is produced in the splauchnic area after ititra- 
veiiuiis itijectioti of the essetitial oil. On the circulation the esseutial 
oil produces a definite stinmlant actioti. A saturaled solution of the 
oil given intravcnously in cxperitueutal animals, produced a small but 
persistotit lise of blood pressure ; the isolated heart of the rabbit 
showed a distinet acceleration of both the amplitude and the vhythm. 
On the lungs, intravcuous injeetions of the cssential oil had a broneho- 
dilator action. It is absorbed from the gastro-intestinal traet and is 
partly exereted by the lungs producing an espectorant action and 
partly by tlie kidney producing diuresis. On the central nen-nus 
systein llie t-ffect of the essential oil resembles that of other volatile 
oils. Large doses oi the estraet produce giddiness, hcadache and 
drowsiness ivhich cannol bc attributed to any of the other active 
priuciples. Inhalation of smoke of the powdcred root produces a 
marked depression of the central neryous systein and for that reasoii 
it vas smoked as a substitute for opium. 

Thc Alkaloid Sausstirinc : — Chopra and De (1929) investigated the 
effect of saussuriiie tartrate on the inroluntary musele tisstie generally 
and on the lungs and hronehi particularly. It was shown that in animals 
Hit alkaloid produced a definite relasalion of the broneliioles in the 
same way as adrenaline does. The action was not so powerful as that 
of adrenaline, takes longer to develop but persists for a mu eh longer 
time. The alkaloid appears to act chiefly throngh the vagus eeutre ia 
the medulla, though direct action on the involuutarv musele fibres of the 
broneliioles has also sonie part to play. Banssurine also has a general 
depressing action on the other involuntary musele tissues in the body. 
It decreases the tone of the intestine and stops tlie peristaltic movemeuts 
of the .gut, if it is given intravetiousljt iu animals. The action is partly 
on the vagus but chiefly on the musele fibres themselves. Intraveuous 
injeetions of the alkaloid produce a slight rise of blood pressure in 
animals due to stimulalion of the nwocardium. The effect is much more 
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markeJ oli Uie mitriclc-, than 011 tht anride-,. The ailiiiinistration uf 
sdussui'iue revives a failiii^ heavt, the licats liccniiiinji rtt;ular and 
forceful. 

Tlicrapeuik Uscs : — Following tip the anti-spasmudie, 
broncho-dilator and expectorant actions of the drug, it was 
exleiisively tried in the treatmeut of bronchial asthma. The 
preparation used for administration was an alcoholic exlract 
prepared i'rom the root, which contauis the essuitial oil as well 
as the alkaloid ; this was given in -J to 2 drachin doscs. This 
is prepared iii the following manner : ■ — 

The powdeved ront (40 niesh) is percolated 6 to S liines with 9» 
per ceut. alcohol ia the cold till nearly eshanstetl. Tlie major purtion 
of Ihe alcuhol is distillcd off and the rcsidual cxtract is conceiUratfd 
so tlial 1 c.c. of the extract corresponds to 1 gm, of the air-dried drug. 

It has alreacly beeu showii that saussnrine lias a depressant 
effect on the vagal tone. At the same tim e the essen- 
tial oil diiring its excretiou into the brouchial nmeosa not 
only relaxes the involuntary muscle fibres of the bronchioles 
but also liquefies the tenacious si utum aud produccs a ivell- 
marked cxpectorant actiou. In this way not only is the spasm 
relaxed but the congestion of the bronchial mucosa is also 
relieved. The respiratory passages are thus cleared and the 
attaclc is subdued. The author's experience, so far as asthma- 
tics iu this country are concerned, is that although they snffer 
from hyper-excitability of both the para-sympathetic and 
sympathetic systems, they show a greater degree of irritation 
of the vagns than that of the sympathetic. The action of the 
vagus is increased owiug to certain causcs not only prodncing 
spasm of the bronchial musculature but also vaso-dilatation of 
the bronchial mucosa. These effects can be relieved by 
atropine and to a mu eh lcsser degree by inhalation of fmnes 
of stramonium, tobacco leaves, etc., which diminish the vagus 
aetiou, or adrcnaline, ephedrine, etc, which stiniulate the atita- 
gonistic action of the sympathetic. In the vagal prcclomiuaiice 
adrcnaline has only a slight and evaneseent effect in overcoming 
attaeks. Not uncommonly the injection of a few luinims of 
this drug may produce a high rise of blood pressure aud 
in-egular action of the heart. Neither adrcnaline nor ephedrine 
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are suitable in these patieuts and we have to look for sometliiug 
which w UI depress the vagal lnechanism. The disadvantage 
of atropine and allied subsiances is that although they depress 
the tenniuatious of the vagi they do not relieve the turgescence 
of the hrouchial mueosa. In fact, o n account of their tendeney 
to deerease the secretion, they make the suptum more viscid 
and difficult to expectorate. Titis is the reason why they are 
ofteu combined with such drugs as potassium iodide which 
render the sputum more fluid. This wotild also explaiu the 
beneficial effects produced by S, lafipa in the Vagotonic type 
of asthtua. The drug fails in those patients in whorn the 
causal factors are very potent. Such patients have a high 
degree of eosiuophilia, which is an indication that strong toxic 
bases are being absorbed into the circulation from. some focus, 
where such factors as a lesion in the nose, enlarged lymphatic 
glands iu the chest, pathological change in the gastro-intestiual 
tract, etc, are prcsent. Even in these patients the drng gives 
sotne relief tliough it may be temporary. 

Ecsicles the direct depressant action of the alkaloid 011 the 
vagal centre there is another important factor concerned iu 
the anti-spasmodic effect of the drug and that is the reflex 
inhibitiou produced by the essential oil, which is au irritant 
and has a strong peuetrating and persistent odour and taste 
when it enters the storaach. The depressant aetion of the 
drug on the algesic areas of the braiu also further helps in 
relieving the spasni. AU these factors undoubtedly account for 
the rapid effect of the drug in cutting short the paroxysms 
and stopping further attacks whcn the extract is being given. 
The strong smell and the taste of the drug though advantage- 
ous iu oue vvay have disadvautages also'. There are some 
patieuts, fortunately a small minority who cannot take the 
drug on this account and if it is forcecl 011 them they vomit it. 

The extract is either given by itself in a little wafer or in 
the form of a mixture, e. g,, pot. iodide or pot. bromide gr. v to 
x, tr. belladonna m. ih to v, tr. lobelia setheris m. x., ext. 
Saussurea lappa liq, i to 1 dr., spt, chlorofornh m. x., aqua 
ad one ounce. 
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Tlie ] atient is generally advised to take tlie mixture 3 to 4 
times a day and keep a dose by his side v\heu he goes to becl 
at uight. Tliis should be taken immediately wheu the premo- 
nitions of an attack are felt, tlie paroxysm is usually aborttd 
and the patient goes to sleep agani. The disturbance o£ sleep 
produced is comparatively mucli less than if an iujectiou of 
adrenaline has to be taken or an asthma cigarette has to be 
smoked. The depressaut action of the dvug on the central 
liervous system further helps the patient to fail cjuickly tu 
sleep. It is better to give tlie extract by itself, when the 
drug is being administered to cnt short a paroxysm. The 
author prefers to prescribe it in a niixture, specially when the 
administration has to be eontiuued for some time to prevent 
further recurrreuce of the attacks while the cansal factors are 
being iuvestigated. The drug has 110 cumulative effect and, 
therefore, it can be continued for loug periods without produc- 
ing ill eflects. No marked tolerance to the drug is observed 
so that there is no uecessity for the dose to be increased. It 
is preferable to give it for teu days or a fortnight and then 
to stop it to see if the attacks recur. In many patients in 
whom the paroxysms are merek/ due to irritation through some 
temporary and not a deep-seated eause, the extract combined 
with general treatment frees the patient for months or years 
from attacks and the paroxysms do not recur till these factors 
operate again. It should he nnderstood, however, that the 
treatment of this symptoni-coniplex is not so easy as woulcl 
appear. The cause giving rise to the attacks should be dis- 
covered and remedied, but this ofteu is not an easy matter 
and may take cousiderable time. Uuless this is done, a 
permanent cure caimot bc cxpected. 

In the iiidigeuous medicine in India the root of S. lappa is 
used as an aphrodisiac and as a tonic. It has already been 
pointed out that the essential oil is excreted in the urine and 
diiring its passage through the urethra it may produce a certaiu 
amount of irritafiou giving rise to aphrodisiac effects. In the old 
Sanskrit books the drug has beeu suggested as a remedy for 
malaria. It has been tried iu a number of cases of different 
typcs of this disease with no benefit whatever. The Moham- 
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niedau physiciaiis recounncnd il against rheumatism, as au 
nnUielmintic and agaiust persistent hiccough. While \ve have 
uiidi.ubtedly oltained beneficial results in the last-named 
condition, w e are unahle fo attribute aiiy aiithchniiitic pro- 
perties to the drug. W e have tricd the powdered root as well 
as the alcoholic extract agaiust hookworm, ascaris, trichuris 
and tseuia infectious with entirely uegative results. F,xperi- 
ments in viho with a number of these entozoa also showed that 
the drug was entirely vithout effect evcn in very Irigh con- 
ceutratious. The l'oot, because of the esseutial oil it contaius, 
is undoubtedly an insecticide and for that reason is used as a 
1 rotective of shawls and other woollcn fabric. The drug lias 
also l;een extolled for its beiieficial effect against ieprosy, but 
Dr. Muir in charge of the l,eprosy Research tested both the 
powdered root as well as the esseutial oil in a number of 
patienls without any henefit. 

Summaiy : — Saussurca lappn or k u t root grows on the 
moist slopes of the Northern Himalayas at a lieight of 8,000 
to 13,000 feet above the sea level. The chief active consti- 
tuents of the root are: — (i) An cssential oil 1.5 per ceut., (U) 
an alkaloid which has been uamcd saussurine 0.05 per ceut., 
[iii) resin 6.0 per ceut. Besides these, there occur a large 
amonnt of inulin, traces of a bitter substance, small quautities 
of taunins, potassium nitrate, sugars, etc. The leaves contahi 
no esseutial oil but 0.025 per cent. of the alkaloid saussurine. 
The esseutial oil has a btroug aromatic penetratiug and fragraut 
odour. It has antiseptic and disinfeetaut properties ; it relases 
the involnntary musele tissue aud it is a cardiac stimulant, a 
carminativc, an espectorant and a diuretie. The alkaloid 
saussurine has a depressant actiou on the vagus ceutre in the 
medulla as well as on the iuvoluutary musele fibres of the 
bronehioles and gastuo-intestinal traet. It prodnces a slight 
but persistent rise of blood pressure and increases the foree of 
eoutraetion aud amplitude of the veutrieles. The drug has a 
remarkable effect in coutrolling attacbs of hronchial astfmia, 
especially those of the vagotonic type. The paroxysms are 
cut short by the combined aetion of the esseutial oil aud the 
alkaloid present in the root. The essential oil duriug its es- 
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cretion iu the luugs not only relaxes tlie broncliial muscle but 
has a marked expectorant action whicli relieves turgescence 
of the lnucosa. It may be pointed otit, however, tlnit although. 
the drug relieves astlrmatic attacks, it does not pioduce a 
permanen! cure unless the causal factors are investigated and 
removed. The drug is also useful in persistent hiccougli. The 
driig has uo anthelinintic action, nor has it any action agaiiibt 
malaria, lepros} T and rheuniatism as has been claimed by 
writers of the indigenous systems in this country. 

Rcferenccs : — 

(1) Acton, H. W., aud Chopra, R. N., 1923, Ind. Mcd. Cac, Vol. 
L VIII, p. 363; (2) Chopra, R. N., and Dc, I'., 1924, Ind. Mal. (iaz., 
Vol. I,K, p. 540; (3) Chopra, R. X., 1928, Ind. Med. Gas.. Vol. LXI1I, 
p. 186; (4) (ihosh, »S., ChaUerjce, X. R., and Putt, A. T., 1929, Jam. 
Ind. Chcm. Soc, Tol. VI, p. 517; (5) Chopra, R. X., and De, P„ 1929, 
Ind. Jour. Mcd. Rcs., Vol. XVII, p. 351. 

SEMECA.RPUS ANACA.RDIUM (N.O. Auacardiacere) 

The Marking-nut tree 

Yerjv. — Saus. — Bhallatcintu ; Hind. — Bhilawa, Ehcla ; Bcug. — 
V.Ucla, Iihelatuki ; Punj. — Bhilawa, Bhda ; Bomb. — Biba, 
Bhiba ; Tam. — Shay-rang, Shcn-kottai ; Tel. — 
Jidi Chettu ; Pers. — Biladur. 

It is a deciduous trce of the Sub-Himalayaii tract froni the 
Sutlej eastward, ascending to an altitude of 3,500 ft. and is 
fovmd throughout the hotter parts of Iudia as far east as 
Assam. The tree yields an acrid viscid juice from which a 
varnish is made. The pericarp of the frnit contains, a bitter 
and powerful astringent principle, which is universally used 
in India as a substitute for marking ink. The juice of the 
pericarp of the nut is nsed in indigenous medicine in small 
dcses botli esternally and internally. Esternally, it it a power- 
fttl counter-irritant aud a vesicant and has been employed as a 
local application iu rhcmuatism, spraius and leprotic iiodules. 
Its powerful irritaut properties have frequently been made tise 

25 
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of by nialinserers in pvoduciug opfhalmia and skin lcsions and 
ulso in procuring abnrtioiis. Internallv, the juice mixed yyith 
sorae blancl oil is used in syphilis, scrofulous affectious, 
dyspepsia, piles and nervous debility. 

Chemical Conipositiou : — Very little syslemiitic work was done witli 
regard to the ehemical conipositiou of this drug till recently. U was 
sug.^ehted by earlier investigators tliat the black corrosive juice of the 
peric-arp cunuiined a tari'y oil consisting of 90 per cent, of an oxy- 
acid nnmeil aiiacnidic acid and 10 per Cent. o£ a higher, uon-volatile 
alcohol called carrlol. Naidu (1925) isolated catechol and a mono- 
hvdrusyphenol wlrich he called 'anacardol', besiries two acids atid a 
iixed oil from the kernel of the nut. Recently, I'illay and Siildicjui 
(1931) have studied the conipositiou of tlie dmg. They were imable 
to fiud eitber anacardic acid and eardol or catechol and anacardol as 
reported by previous investigators. They have succeeded in isolat- 
ing - the followinp constituents froin the juire of the pericarp : — 

(1) A monoliydroxyplieiiol, wliicli forms 0.1 per ceut. of the 
extract. This has beeu naiiied 'semecarpol' (11. P. 185-90°) ; congcalint; 
helow 25° to a fatty ma.ss. 

(2) An o-dihydroxy conipound foriiiiug- 46 per cent. of the extraet 
(15 per cent. of the tuit). This has beeu called 'bhilawanol' (this distiK 
at 225-26° and congeals below 5°). 

(3) A tarfy, uon-volatile corrosive residue forming about 18 per eetit. 
of the irat. 

Pliarmacological Action and Therapeutic uses : — Na work 
of recent date has been done to find out the nature of the action 
of the active principles oceurriiig in the drug. Its use as a 
therapeutic agen t even in the indigenous systems of medicine 
has chviudled to a great extent owiug to the faet that the 
irritatiou produced by its application cannot be properly 
controlled and, more often than not, it over-shoots the desired 
mark. Further stttdy is necessary before it cau be usefully 
employed in medicine. 

Refcrcnccs : — 

(1) Kaidu, 1925, Jmir. Ind. hist. Sel., Vol. VIII A, p. 129; (2) Pillay 
and Siddiqui, 1931, Jour. Ind. Clicm. Soc, Vol. VIII, p. 517. 
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SIDA CORDIFOLIA (N. O. Malvnceje) 

Vern- — Sans. — Bala, Batyalaka ; Hiud. — Kungyi, Khareti, 

Baiiar ; Beng.—Biela, Bala; Mar. — Chikana ; Pnnj. — 

Simak ; Tel. — Muttava, Chiribenda. 

Sida cordifolia or 'bala' is considered to be oue of tlie 
most valuable drugs iu the Aynrvedic or Hindu medicine 
and has been largely used by the Hindu physicians from very 
ancient times. Iu the Tibbi or the Mohammedau medicine i! 
was used for its aphrodisiac effects. A systematic study of the 
chemical compositiou and medicinal properties was made by 
tlie Bepartments of Pharmacology and Chemistry of the Calcutta 
School of Tropical Medicine. 

The genus Sida belongs to the natural order Malvacese 
and the plauts belongiug to this group are known in Sanskrit 
by the general name 'bala'. There are some seven or eight 
species but Sanskrit writers niake meutiou of five species of 
'bala' under the name "paucha bala'. 

1. Bala— Sida cordifolia, Linu. (Fl. Dr. lnd., I, 324; Fl. Intl., 517), 

'brela'. 

2. Hahabala — Sida rhombi/olia, var. rlwmboidea, B.oxb. (Fl. Dr. 

Iud., I, 324; Fl. Ind., 517). 

3. Nagbala — Sida spinosa, Linu., syn. .S', alba aud alnifolia, Linu. 

(Fl. Ind., 516) ; 'pila' or 'peet berela', 'bon luelhi' (Beng.). 

4. Atibala— Sida rhombifolia, Liim. (Fl. Br. Iud., I, 323) ; 'lal 

barila' or 'berela'. 

5. Bala Phauijivika — Sida caprini/olia, Linn. syu. .5. acuta, Buru. 

and -S. lanccolata, B.oxb. (Fl. Br. Ind., I, 323); 'pila' or 
r peet berela'. 

There is anothet species ktiown to the Sanskrit writers as 
'bhumibala'— Sida humilis, ]Villd. (Fl. Br. Ind., I, 322, Roxb. 516), or 
Sida veronicifolia. 

Sida cordifolia, Linu., also known as .S', hcrbacca, Micans, aud 
Rotundifolia, Cav. ; .S', aithaifoiia, Swartzs, known in Fnglish as countrv 
mallow, is a small lierb which grows throusliout tbe plains of India 
■where the climate is damp. The seeds are called 'bijbaud'. 

It is di^tributed thronghout tropical and stib-tropioal India and 
Cevlon growiug wild along the roadside iu the villages. It is a 
perennial imdershrub wttti long branches, rooting at tlie nodes with 
scaltered stcllate hairs. The leaves are cordate, oblong, obtuse, 
crenate and very downy on both surfaces. Tlie petioles are as large 
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as the leaf, tht -.Liputi:- aie linear measnnng nearlv half the lcngth 
of the petiole. The ]iLilnncks oecur nenr the flower, the lower one 
i-, ih-t.mt and i- linjffcr thaii tht- jit-tioks, and the upper oue is very 
-liurt. The iIowlts are sniall aiul white atid appear diiring the rainy 
-ea-,on in all -peiie^. Tht nmt-. of the ditterent hpecies o£ Sida are 
2 to 5 iiiolies lfinu, alu m t 7 inoh in diameter and the stock is woody 
jinl fihrous. The luik 1-- uf a liyht 3 ellov\ i->h-1 >ro\vu colour. If 
pruptrly enUi\aitil, thi plant may grow as l>ig as hemp ur jute plant 
aiul produees a strnni; fibre. 

Usa in Ihc Indigenous Mcdicinc: — The roots, leaves and 
-sL-t-ds are all used in medicine and have a slightly bitterisli 
Ui>tt: Tht roots of all the species are regarded as cooliizg, 
astringent, stomachie and tonic. A11 infusion made from theni 
is given in uervous and uvinary diseases and also in disorders 
of the blood and bile. They are considered aromatic bitters 
having febrifuRe, demnlcent and diuretic properties. The 
seeds are considered to be aphrodisiac and are used in 
Sonurrluea, cystitis and are also given for colic and tcnesnius. 
The leaves are used in ophthalmia. The root jnice is used for 
healing woiinds ; the jnice of the ivhole plant is also used in 
rheumatisui aud snennatoiTlicea. Made into a paste with juice 
of palmyni tree it is applied locally hi clephantiasis. A decoc- 
tion of the root and ginger is given in intermittciit and other 
fevers attended with shivering fits. The root-bark powder is 
given with milk and sngar in persons suffering from frecpient 
micturitioii and leucorrhnea. In mauy nervous diseases, e.g. t 
hcmiplegia, facial paralysis, headache, etc., the root is tised 
eitlier by itself or in combination with asafsetida and rock salt. 
It is also given internally aud an oil called 'bala-taila' prepared 
from a strong ducoctiou of the drug mixed with milk and 
sesame oil is used as exterual application. Mixed with 
'makaradliwaja' and musk it is Used as a cardiac tonic. 

Besides the above medicinal properties, the plant is of 
great conrmercial value as it yields a fiue white fibre, the 
cellulose content of wliich is 83 per cent. as against 75 per 
ceut. in jute. In the opinion of mauy experts 110 fibre of 
modern tinies affords better hopes of success thau Sida as a 
subslitute for flax. 

CUcmkal ComposHion :— .Sufa covdifolia was analysed many years 
a^o 1.1890) and was haid to conlaiii asparagiu. A perusal of the litera- 
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iure shows that no detailed or v> stematic btiuh of the tmture of the 
chemical constitueuts present in the plant has been eartied out. The 
drug was analysed hy GhObh and Diitt (1930) and the folloiviny is a 
summary of the work : — 

A prelimniaiy e^amination sliowecl the presence of alkaloids and 
a quantitative estimatiou sliowcd Iheir oecurreuce to the e:\tent of 0.085 
per eent. of the wliole plant as an average of 5 aualyses. The seeds 
were found to contain about 4 times more alkaloid thaii either tlie 
fateras, roots or leaves. 

A. systematic csaniiuatiou of the drug by extraction witli different 
solvciit"; showed the presence of the followiiiEf : — (1) fatty oil, phyto- 
sterol, mucins, potassium nitrate, resins, resin arids, ete, hut no tauniil 
or glncDhide, ['l) alkaloids to tlie extent of 0.085 per cent. Tlie 
hydrochloride of tlie alkaloid oecurs in colourless needles and is 
fieely soluble iu water but sparingly soluble in absolnte alcohol. 
Ihe main portion of the alkaloid was identified to be ephedrine, au 
alkaloid so far obherved in the different varieties of Ephedra only. 
Thes.e two plants belong fo enlirely different divWons of the veyetable 
kingdom. The ephedras belong to the groups of Gymuosperms while 
Sida cordifolla belongs to Augiosperms. 

Pharmacological Action : — As tlie aetion o£ the ephedriue 
is well-kiiown it is umiecessary to deseribe it here. It may be 
stated that it was owing to the elose resemblaiice of the pharma- 
cological action of the Sida alkaloid to ephedriae that suspicious 
were aroused that it Biay be the same alkaloid. This ivas 
confirmed later by chemical studies. Its use as a cardiac 
stimulaut iu the old Hindu medicine has thus a natural basis. 

Thera-peutic Uses : — The plant geuerally inet wtth coutains 
only small quantities of ephedrine, 0.085 per cent. in tlie 
whole plant and over 0.3 ]->er cent. in the seeds. It is emite 
possible that by proper cultivation and collectiou the alkaloidal 
content could be increased. As the plant grows abundantly 
iu the plaius of India this may give an easily-obtaiuable erude 
material for uianufacture of ephedrine. The ephedras general- 
ly grow in India in the hills, often difficult from point of view 
of transport, and for this reason the price of this useful alkaloid 
is very high. Further work on. these lines is in progress. 

Rcferenccs : — 

(1) Chopra, R. N., and De, P., 1930, Ind. Jom . Med. Res., Vol. 
XVIII, p. 467; (2) Ghosh, S., and Dutt, A., 1930, /our. Ind. Chem. Soc, 
Vol. VII, p. 825. 
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SYMPLOCOS RACEMOSA (N.O. Styracere) 
The Lodh tree 

Yekn. — .Saus. — Li'dlnn ; Hiud. — Lodh, Tilak ; Beng. — Lodh ; 
Mar. — I.odluti ; Guj. — Lodhar ; Tel. — Lndduga. 

It is a small tree fouud very commonly in the plains and 
lowur hills of Bengal, Assam aud Bunna. It is also fotind in 
the dry forests of thc Chota Nagpur platean up to an altilude 
of ahout 2,500 ft. above the sea level. The bark aud leaves of 
this species are used in dyeing and a yellow dye is said to be 
cxlracted from both. In medicine the bark is chiefly used, 
and aceardiiiji to U. C. Dutt, it is a very good astringeut and 
is ttsefnl in bon-el complaints, eye diseases and ulcers. A 
decoetion of the bark is used even to this day in villages as a 
gargle in spongy and blecding gums. In Bombay the bark is 
often employed iu the preparation of plasters and is supposed to 
promote resolution of inflammatory masses and exudates. 

Chemical Composition : — Hesse (1878) ohtaincd from ihe bark three 
alkaloids (1) loturine 0.24. per erat., (2) colloturine 0.02 per ceut. and 
(3) lotiuidinc I). 06 per cent. Besides this, a large quantity of red 
eolouriiijj matter w as also ohtained. I/ater on, Spath showcd that 
loturine was identical witli abrine Jind barniaii. 

Thcrapculk- Uscs : — Alcoholic extracts and watery extracts 
of 'lodh' are very frecjuently used by the medical profession as 
astriiigeuts for looseness of the bowels. The bark-povvder, 
in 20 graiu doses thrice daily, has also beeu used in cotabina- 
tiou with 'bac? aud 'kurchi' bark. In cases of chyluria and 
elephantiasis due to filarial iufections, 'lodh' lias been for some- 
time past a favourite remedy with niany physicians in this 
country. No definite statement with regard to its utility in 
medicine can be made uuless further clinical and laboratory 
trials are carried out. At present its use is purely empirical. 

Rcfcrenca, : — 

(1) Hesse, 3S78, Ber., Vol. II, p. 1542; (2) Spath, 1920, Monatsli. 
Chcm,, Vol. 41, p. 401. 
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TARAKTOGENOS KURZII (N. O. ISisinere) 

Vern. — Hincl. & Bomb. — Chaulmoogui ; Mar. — Kadu-kvatha ; 
Tani . — Niradim ittu. 



HYDNOCARVUS WIGHTIANA (N.O. Bisinere) 

Vernt. — Dec. — Jangli-badam (seeds) ; Bomb. — Ktncti, Kava ; 

Mar. — Kowti, Kadukavaia ; Tani. — Yctti, Mamvelti ; 

Tel. — Niradi-viilulu (seeds) . 

Chaulmoogra 2ias been used in the Hindu medicine against 
leprosy for many centuries and during recenl years il has come 
to be recognised in the Western medicine as a most valuable 
remedy in Ih e Ireatment of this disease. In the Buddhistic 
literature of ten or more ccnturies ago, mcntioii is made of the 
great hnprovcnient 'in the condition of the lepers after eatinjr 
raw chaulmoogra seeds. Thcre are records to show tliat fhe 
oil extracted from the seeds has been used in the Ireatment 
of leprosy and as a houseliold remedy for mauy skin diseases 
siuce 1595. In the 'Makhzan-el-Adwiya,' one of the oldest 
books 011 Mohammcdan materia medica, mention is made of 
the use of the seeds under the uame of 'chaulmoogri'. 

In the indigcnous medicine the oil vvas orally administered 
mixed with clarified butter, the resultaut mixture haviug a 
hrawiiish yellow colouv and the consisteu.ee of a soft om.tmei.it. 
The Western practitiouers quickly appreciated the beueficial 
effects prodnced by this drug" and began to use it in the very 
early days of British rule. In 1854, Mouat reported improve- 
ment in a case of leprosy as a result of oral adnhuistration and 
local application of chaulmoogra. In 1868, the curative effects 
of chaulmoogra wcre so well-known lliat it was made official 
in the Pharmacoprda of India, the chief preparation being an 
ointment which was directed to be made from the pounded 
kernels mixed with mnguentum simplex'. It was not till 1904, 
wlien Fredrick B. Power and bis collaborators published in 
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detail tlie chemistry of cliaulmoogra oil, thal the attpntion of 
the scientific world was drawn to this valuable drug. 

The oil is oLtained from Taraklogenos kmzii, whicli is 
a tali, evergreeii tree 40 to 50 feet in lieight with lanceolatc 
or oblong lanceolate leaves 7 to 10 inches iu length. It grows m 
abuudatice in Eastem Bengal aad tlie upper part of Burnia and 
is distributed along the eastern and southeni slopes of tlie Pegu, 
Yoma, Martaban, in tlie forests of Sylhet, Cbittagoug, etc. The 
fnrits, whicli gvow upou the stems and main brauches of the 
tree are of the size of an orange and have numerous seeds 
embedded iu the pulp. The oil is expressed from these 
seeds. The hill tribes iu Sikkim use the pulp to poison fish 
and sometimes use it as a food also after boiling it with wafer. 
The bark of the tree is said to be used as a febrifuge ; it con- 
tains large amomits of taum'n and au infusion made from it 
has the odour of the essential oil of bitter ahiionds, 

Besides Taraktogenos kurzii, certaiu otber trees helongiug 
to the natural order Bbrinese also yield oils haviug a composi- 
tion closcly akiu to that of true cliaulmoogra oil. Hydnocarpus 
zvightiana is one of the most important members of this group. 
It grows abundantly in the westeni parts of the Peuiusula from 
South Konkan along the coastal range. It is known by the 
liame of 'kowti' in those parts and is a tali tree haviug a 
whitish wood. The fruit is globose, about the size of au apple, 
with a rough thick browu rind. Withiii tlie fruit there are 
from ten to twenty obtusely-atigular seeds, -% inch in length 
embedded in a scanty wliite pulp firnily adherent to the thili 
black testa. When the pulp is peeled off, the outer surface of 
the testa is seen to be rough aiKj striated by shallow longi- 
tudinal grooves. Inside the sliell is a copious oily albumen, 
containing two large, plain, heart-shaped, leafy, cotyledons like 
those of cliaulmoogra. The albumeu when fresh is white but 
turns to a dark browu colour in the dry seeds ; the odour 
resembles that of cliaulmoogra. 

Hydnocarpus anthelmintica is another member of the same 
family. This tree is indigeno-us to Siam, Northern Cochin 
and Gamboja. The seeds about 30 to 40 in number, are found 
in ; pods, which differ from cliaulmoogra oiily iu haviug a 
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stronger testa. The seeds were exported to Cliina from Siam 
under tlie nauic of 'dakrabo'. Recently, the native Chinese 
tree 'ta-feng-tzu' lias been identified as Hydnocarpus anthel- 
mintica. This tree grows exteusively all over Chiua and the 
fruils can bu boriftht cheaply and plentifully at the wholesale 
drttg- fairs. Tlioiiflfh its ideutity has only been recently dis- 
covered, i t is interestiiig to note tlmt the seeds arc dcscrihed 
iu Chinese books, c. g., Pcn l'sas (1590) as good for leprosy, 
i teh, pityriasi.s, psoria.sis, syrhilis, lipoma, etc. There a re 
several other specics which have also been recoguised as 
hnportant sources of the oil. In the following table, the names 
of the most importaat niembers vvitli their habitat are given. 



Descriplioii 

Hydnocarpus venetwta 
,, caslanea 

„ anthclinintica 

,, curtisli 

„ Imtehinsonii 

„ subjalcata 

„ woodh 

„ alpiua 

Astci lostigma maerocarpa 

Onchoba cchinata 

Carpotroche brasiliensis 



Hahitat 

Ceylon, Deccau aud Uni-ma 

Kurma 

Hiani, French Iiido-Clriua 

Pe nanti 

rhilippine Islands 

India 

Travaucore 
Siwra beone 
South America 



In the older literature, it ivas believed that chanlmoogra 
oil was derived from the seeds of Gynocardia odorata. It 
was nol UU 1901 that Prain showcd that tnte chaulmoogra 
oil was obtained from the seeds of Tarciktogcnos kurzii, a tree 
grown in Assaui and "Burma. 

Gynocardia odorata is a native of Sikkim, Assam, and 
Chittagong iu East Bengal. In Assam, a u oil i s 'sometimes 
expressed from it by the local people. The fruits as well as 
the seeds are very siniilar iu appearance to thoso of Tarcikto- 
gcnos kurzii and that is probably tlie reason for the confvision 
that existed for such a long time. The seeds of Taraktogenos 
hurzii may, however, he distingnished by the faet that the 
radiele pf the seed is terminal, while in Gynocardia seed it is 
lateral. 
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The chief sourccs of oil iu India are Hydnocarpus ivightiana 
and Taraktogenos kurzii. Hydnocarpus wightiana grows over 
gardens and accessible places all over South India, so that secds 
cau be obtahied quite fresli. Taraktogenos kurzii, on lho other 
liancl, grows in out of tlie way places where its sceds cannot be 
gathered easily diiring the rainy season wlien the fruit f alis, and 
in eonsecrueuce, it is not easy to get fresli sceds f o r eslvaction 
of the oil. The oil derived from Hydnocarpus ivightiana is, 
therefore, preferred to the other. Hydnocarpus oil is further 
considcred to be superior on account of its higher rotation 
value (5.5 degrees higher thau chaulmoogra oil). 

Chemical Composition : — Chaulmoogra oil is liquid at orflruary 
temperature and is of a pale yellow to a reddish browu colour with a 
somewhat aerid taste. The oil sold in the bazar is usually raucid aud 
dark brown and devoid of therapentic properties as it is usually exprcssed 
from old seeds. The seeds yield 30 to 40 per cent. of the oil accordin s? 
to the method of extraction used ; l~>3 r hydraulic pressure only 30,9 per 
cent. i<! obtained but by ether estraetion metliod the rpiaiitity is iuCreased 
to 38.1 per cent. The fatty oil obtained thereby has the following 
properties : — 



Melling poiut 
, Rp. gravity 
Acid value 
Saponification value 
Iodine value 
Specific rotation 

Power and his associates (1904) worked out the chemistry of chanl- 
moogra oil very eshaustively. They found that the oil consists chiefly 
of the glyceryl esters of two or more new falty acids. The new aoids 
isolated differ from any previously kitown fatty acids in contaiiiiiig a 
five-membered carbou ring with side chaitis of diminishing length as the 
molecular weight decreases. Further, these acids are unique iu bcitit» 
optically active and dextro-rotatory. They contain ouly oiie pair of 
donbly-linked carhon atoins, heuce they absorb but two halogen atoms, 
These acids were named 'chanlmoogric' aud 'hydnocarpic' acids by the 
discoverers and it is probable that the specific hactericidal and medicinal 
properties of these acids afe associated in some way with their molecnlaf 
constitution. The coustitutional formula ia given below :— 



!5xpressed 




Oil extractcd 


Oil 




by ether 


22— 23°C 




22 — 23° C 


0.951 at 25" 


'C 


0.952 at 25°C 


23.9 




9.5 


213.0 




208.0 


103.2 




104.4 


+52.0° 




+51.3° 
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Hydnocarpic acid C II O, Chaulmoogric acid C H O 

CH CH 



CH CII(CH,,) COOH CH 'CH(CH ) COOH 

II l| 21 " 
CH ■— — CII, CH„ CH 

Desides the aliove mentiemed acids, chaulmoogra oil contaitis a fcinall 
amuunl of palmitic acid and, as AVrenshaU and Dean (1924) liave fowid, 
aiiother hi^lily unsaturatcd acid with an iodine mmiber of 168.8. 

The oil espressed from the fresh secds of Gynocanllci odorata was 
shovvu by l'owcr and Barrowcliff (1905) lo differ eompletely froui chaul- 
nioogra oil, both in its physical eharacter and in its ehemical composition. 
Gynocardia oil at ordinary temperatures is a pale ycllow licpiid having 
an odoiir re.scmbling that of liuseed oil. It is eompletely devoid of 
optieal activity and contains the following- constituents : — (1) linolic acid 
or isomerides of the: samc series, (2) palmitic acid in considerable aniount, 
(3) linolenic. and iso-lmoleuic acids, (4) oleic acid, (5) crystalline cyauo- 
genetic plucopidc, syiiocni-rliii, The specifk unsa1.ura1.ed acids on which 
the actiou of chaulmoogra oil depends are not present in Ihe Gynocardia 
oil. 

In the tahle on page 396, the characteristics of chaulmoofjra and 
allicd oils are givcn for comparative study. 

Pharmacologica.1 Action :— Chaulmoogra oil itself has veiy 
little bactericidal property as it cannot easily penetrate the bac- 
tcrial cell-wall. It possesses, howcver, a definite bacteriostatic 
action as is evidenced by the fact tliat addition of the oil (2 per 
ceiit.) to ctilture media inhibits the grcwth of acid-fast bacilli, 
sucli as tuberclc bacilli. Derivatives of the oil, on the other 
hand, are more active. Sodium salts of the total fatty acids — 
chaulmoogrates— are said to possess a high degree of bactericidal 
and bacteriostatic activity against tuberclc bacillus in vitro in 
sitch dilutions as 1 in 100,000. This action is said to be a 
specific onc as it is not present in the case of sucli closely related 
fatty acids as those occurring in cod-liver oil, etc. Suspensions 
of virulen! tnbercle bacilli are said to be rcndered harmless to 
gtrinea pigs by incnbation for 48 boiirs with any of the acid 
sodium salts or the osters of the fatty acids of chaulmoogra oil. 
The esters are foiuid to have no inhibitory effect on Staphylo- 
coccus albus and other allied orgamsms. 
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Chaulmoogra oil is estremely irritating by whichever 
route it is administerecl. Oral administratiou of 3 to 4 drops 
of the oil produces nausea and vomiting, but it is possible to 
develop a tolerance to it so that as much as 15 minims can be 
takeu iu a siugle dose. Not only the oil, but the sodium salts 
of the fatty acids as well as the esters have powerful irritant 
actions as well. The injection of these mediciues into the 
tissues is paiuful and local abscesses may form. The systemic 
effects produced by chaulmoogra oil derivatlves are not very 
marked. 

Thee. VPEUTic UsES : — Adminishation of Chaulmoogra Sceds 
and Oil by the Oral Route. — Chaulmoogra has loug been used 
m India iu certain ski n diseases and particularly against 
leprotic lesious of the skin. Originally chaulmoogra seeds 
vvere given by the mouth, but this was found to be un- 
satisfactory and so the oil expressed from the seeds began 
to be used. Oral adiniuistration, of both the seeds and the 
oil produces nausea and vomiting and caiinot bc continued for 
a long time. It was, therefore, largely discarded in favour of 
the iutrainuscular and iutravcnous adrainistiation of the drug. 
Recently, however, oral administratiou has again been advo- 
cated by some physiciaus, particularly for those cases of 
leprosy which cannot attend the trcatment centres regularly. 
Attempts have been made, therefore, to overcome the irritant 
aetion of the oil on the stomach by giving it in keratin-coated 
capsules, or as suggested by Denny (1929) by the addition of 
benzocaine. Travers (1926) in the Federated Malay States, 
has revived the old Chinese treatment which consists in giving 
2 parts of the powdered whole nut of Hydnocarpus anthel- 
mintica with 1 part of Cannabis indica, Wayson and Badger 
(1928) employed a prepai-ation of the esters which can be giveii 
without inconvenieuce by the mouth. While it cannot be 
denied, in the light of the investigations carried out by de 
Aguiar Pupo (1926), RodrigUez (1925) and Lindow (1927), that 
the oral administration of chaulmoogra is defiuitely beneficlal, 
it must be realised that it is very difficult to administer it in 
suf&ciently large doses by this route and that a prolonged 
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cour.se nf treatment whicli is essential for success is in many 
ca^es iinpussible. 

Chaulmoogra Oil and Ethyl Estcrs by the Intramuscular 
Routc : — The next importaut step in the treatment was the 
administration of chaulmoogra oil by the intramuscular ronte. 
As the oil itself is very irritant, Mercado (1914) tried to produce 
a preparation whicli would prove less irritant to the tissues. 
He usud a mixture of 60 c. c. of chaulmoogra oil, 60 c. c. of cara- 
phorated oil to deadeu the pain and 4 gni. of resorcin as an 
antiseptic. Heiser (1914) treated a small series of cases with 
this mixture and reported 11.1 per cent. of apparent cures. 
This treatment has now been largely abandoned as patieuts 
refuse to submit to it on account of the pai u it produces at 
the site of injection. In 1919, Dean prepared the ethyl esters 
of the total fatty acids of chaulmoogra. It is also evident froui 
the Report of the Deprosy Conference held in Calcutta in 1920 
that iu India, Sudhamoy Ghosh (independently of Dean) 
prepared the ethyl ester and suggested its use to Rogers. 
The injection of the ester of the pure acid, however, proved 
somewhat irritating to the tissues of the body and Rogers dis- 
continued its use for some tune. McDonald (U 920) was, how- 
ever, more successful and treated a number of cases with the 
ethyl esters of the entire fatty acids of the whole oil with 2 
per cent. iodine by weight, chemically combined. The results 
which followed this method were very satisfactory and were 
unatteiided by pain and abscess formations. In India, Muir 
has largely used the ethyl esters. He has employed the 
following formula which has now become famous as the 
E- C. C. O. mixlure :— Mixed ethyl esters 30 c. c, pure creosote 
30 c.c, camplior 30 gms. and olive oil 75 c. c. He prepares 
the esters in the following manner : — 

(1) Hot Process : — 425 Rm. of crude cold-drawn hydnocarpus oil, 
552 c.c. of 96 per cent. ethyl alcohol and 31.87 c.c. of sulphuric 
acid (sp. gr. 1.845) are placed in a 2i litre flask fitted with a reflux 
condenser; the alcohol and oil are mixed before the acid is added. 
The contents are allowed to boil on a water bath for 24 hours without 
hvtermission, The reaction product is then transferred to a separatiug 
funnel and washed with water and then with 0.2 per cent. sodium 
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carlionale solutiou ; crystals of sodium chloridc are th e n added gradually 
when the emulsion breaks up and esters rise to the surface. 

(2) Cold Proccss : — This takes longer tlian the hot proeess, but 
has tlie advautage that 110 special apparatus is vecjuired and the labour 
is less. Tlie oil, alcohol and the acid are mixed in the samc propor- 
tions as in the hot process in a 4 lbs. bottle with a tightly-fittiug glass 
stopper and left until the process of estcriiication is cortiplete. The 
bottle is shaken once or twice a day to mis up the npper with the lovver 
layers and is kept in sorae warm place. It takes 2 to 3 weeks for 
the process to be completed. This method can be Used in auy oriluiarv 
leper instilution. The weight of esters formed is almost equal to the 
weight of oil used. 

The treatment with ethyl esters has now becouie very 
popular and his constituted the chief medicament in tise in 
many leper iustitutions. It has been used to a considerable 
extent iu China by Fowler (11922), Wilsoii (1924), Read and 
Feng (1925) and others. Sonic workers have preferred to add 
25 per ceut. of camphor to the mixttire. A ntimber of prepara- 
tious of the ethyl esters are available iu tlie market, tlie best 
known of, these preparations beiug, 'moogrol' (Britisli), 
'autileprol' (Geraian) 'antilebrine' (Italiau). 

Sodium SaUs of the Fatty Acids of Chaulmoogra and 
Hydnocarpus Oils :— Rogers (1916) prepared tlie sodium salts of 
the fatty acids of cliaulmoogra oil. Tliese .sodium salts were 
fottnd to be freely soluble in water aiid their toxicity w as also 
low so that they cottld be injected iutravenottsly without any 
danger to tlie patients. I^ater, it was observed that salts of 
liigher-inelting fatty acids are more irritant and painful and 
Rogers attemptiug to do away with this drawback, advocated 
the use of the less irritating lower-melting fatty acids of the 
oil. 'Alepol' is a salt prepared front such an acid. This salt 
has also been held iu liigh esteem by many leprosy experts. 

Dikshit (1932) has studied the pharmacological actioti of 
this drug. Its toxicity is fairly low. A 3 per ceut. solutiou 
introduced iuto the femoral vein of cats or dogs is lethal 
in doses of abottt 0.3 gni. per kilo of body weight. It 
has a selective action on acid-fast bacteria and inhibits the 
growth of tubercle bacilli in couceutrations as low as 1 in 
200,000. 11 also exerts a toxic action on some helminths like 
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the microfilariu of ciwvs and tapeworms of cats. It has got 
a slight denressant action on the cardio-vascular system. 
Respiration is stiiuulated by small cioses administered intraven- 
ously and the bronchioles are slightly dilated, The most 
important action is, however, 011 the erythrocytes. The soap 
has got marked liEemolytic properties, but tiris action can h e 
eonsiderably lessened by dissolving the drug in Locke's solution 
and using Ddaur's expcdient for giving intravenous injectious. 
The latter consists in witlidrawing blood in the syringe con- 
taining the dose, mixing and then injecting the whole quantity 
iutraveuoiisly. Tiris jecluces the local action on the vesbel 
endotheliinn and also diurinislies the hseiiiolytic action of the 
soap 011 the red blood cells. 

From a study of the diffcrent methods of treatment, it is 
evident that chaulnioogra oil is really effective in the treatment 
of Iepiosy. The modern methods of treatment by employing 
the ethyl esters or sodium salts of the fatty acids appear to 
be distinctly better than the ordinary administratiou of the 
oil by the oral or the iutramuscular route, though the latter 
metliods are not devoid of therapeutic activity. The oil 
obtained on the market is very frecpiently mixed with gyno- 
cardia oil and Hnseed oil. Much of the discrepaucy in the results 
obtained by various workers in the treatment of leprosy in the 
early periods can probably be accounted for by the badly 
adulterated oils they had to use. Cliaulmoogra oil is costly 
and even now when large snpplies are available there is great 
temptation for the retail dealers to mix clieaper oils with it, 
Owing to the extended use of the hydnocarpus oil at the present 
time, a good cpiality of the oil is now available on the market. 
Whenever there is auy donbt as to the nature of the oil, it is 
always better to test its pnrity. Of all the tests, the speeific 
rotation of polarised light is probably the best indication ," The 
speeific rotation of the oil from Hydnocarpus ii'ightiana is 57.7° 
and that from Hydnocarpus anihehnintica 52.5°. 

Rejcrenccs : — 

(1) Power and Gornall, 1904, ]our. Chem. Soc, pp. 838, 851 ; 

(2) Power and Barrowcliff, 1905, Jotir. Chem, Soc, pp. 884, S96-; 

(3) Heijwr, V. G., 1914, Am. ]our, Trop. Dis., U, 300; (4) Lara, C. B., 
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TERMINALIA ARJUNA (N.O. Combretaceae) 

Arjuna 

VERN. — Saus. — Arjuna, Kwkubhci ; Hind, — Arjun, Kahu ; 

Beng. — Arjun ; Bomb. — Arjuna ; Tam. — Vell&i- 

•ma.rud.a-ma.iam. 

Terminalia arjuna is a large deciduous tree attaining- a 
height of 60 to 80 feet. It is common throughout the Sub- 
Himalayan traets of the United Provinces and in tlie Deccan, 
Southern Bihar, Chota Nagpur, Burnia and Ceylou. The bark 
is coiisidered by the Sanskrit writers to be a cardiac tonic. 
Vagbhatta was the first to preseribe the bark of 'arjuna' in heart 
discase. Uatcr, Chakradatta the great Hindu physician, des- 
eribed it as a tonic and astringent, and used it in heart 
disease. He recommended it to be given as a decoction with 
niilk and treacle water or as a 'ghrita' (preparation with ghee 
or melted butter) made with the decoction or powder of the bark. 

The bark and preparations made from it are reputed to 
have a marked stimulant. aetion on the heart even to the present 
day in this country. The praetitioners of Hindu medicine use 
tbem for all sorts of conditions of cardiac failure and dropsy. 
Some of the praetitioners of Western medicine believe in its 
stimulant effect on the heart and use it as a cardiac tonic. A 

26 
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lifiuiil L*xtract in'tpared ironi the bark is on the market in 
Culcutta. 

Chemical CoDipositiou : — A reference to tlie literature shows that 
this drug has interested maiiy previous investigators. According to 
Ilooper (1891) the bark \ielils 34 per cent. of ash consisting almost 
L-ntirely of pivre ealciinn carbouate; the watery estract coiuams, a 1 ; 
nmi'li as 23 per cent. of cah'ium salts aud 16 per cent. of tannins. Yery 
little eolouriug matter heMikh tlie tannin. is extractcd b}- alcohol. 
Ghoshal (1909) uiade a detailed ehemical and pharmaeological study of 
the Jiark. He ionnd it to contain the folluwing substanoes : — (1) sugar, 
(2) taimin, (31 eolouring malter, (4) a hody of the uoture of a glueoside 
atid (5) carbouates of ealcium and sodium and traces of chlorides of 
alkali metal*. He also found that the total tannin coiilent amounted 
to 12 per cent. and the content of ash to 30 per cent. The author 
and bis eo-workers obtained good speeimcus of the bark and made 
a careful analysis with n view to iiuding out the active principles vhich 
migbt he re.sjioiisiMe for tlie alleged stimulatif action of the drug on 
the heai't. As the drug is said to eotitaili glucosides, a very careful 
search was niade for their presence. Neither alkaloid nor glucoside 
eonld he found in the bark and there was no substatice of tlie uature of 
au esseutial oil. The bark eontains the follovring substances : — 

(1) Unusually large quautities of ealcium salts with small amoimts 
of aluminium and magnesium salts. 

('i) About 12 per cent. of tannins, consisting mainly of pyrocatecliol 
tannins. 

(3) Au organic aeid with a bigh melting point and a phytosterol. 

(4J An orgatiie ester easily hydrolysed by mineral acida. 

(S) potne eolouring matters, sugars, etc. 

It will he seen that the analysis of the bark of Terminalia arjuna 
does not reveal the presence of active principles which could accouut 
for its cardiac-tonic effects t,o widely believed in in this country. The 
different fraetjons obtained from petroleum etber, alcoholic and aqueous 
estraets diiring analysis were carefully tested but, with the exception of 
ealcium conipounds, no other eoiistituent producing atiy effect on the 
lieart or on any of the other tinsups were detected. The eolouring 
matter was separated and tested lvith the same result. Recently, 
Caius, Mhaskar and Isaac (1930) have studied in detail the chemical 
romposition of the conmiou Indian apeeies of the genus Terminalia. 
They were nnable to find aiiy active constituent of the uature of an 
alkaloid or glucoside or an essential oil. AU the fifteen specimens of 
barks examined gave when incinerated a white, soft, odourless and 
tasteless ash. Except for the presence of iron in T- pyrifolia- and T. 
tmvpncorcnsis the eoinposition of the ash is fairly constaijt. The 
mineral constituents of the barks of the different species of Terminalia 
are giy:n below in tamilar form : — 
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l'hcrapcutic Use* :— Kcman (1919-20) administered a decoc- 
tion of the bark in 20 cases of \alvnlar diseases of tlie heavt 
and came to tlie conclusion that the drug w as not useful. Au 
alcoholic estract prepaied from the bark was carefully tested 
at the School of Tropical Medicine in a number of patients 
suffering from failure of cardiac compensation with or without 
dropsy. In none of the patients did the drug produced any 
marked effects such as are pioduced by drugs of the digitalis 
or caffeine groups. Tlie frequency and force of the heart beat 
and tbe blood pressure remaiued appieciably unaltered. The 
secretiou of urine was not markedly affected in these cases. 
Any therapeutic effects attributed to the drug may be accounted 
for by the high cakium conteut to which reference has already 
been made. 

Caius, Mhaskar and Isaacs (1930) have, however, reported 
that the dried barks of the Indian species of genus Terminalia 
exhibit a very great variability of forms. There are as many 
as 15 different varieties (see table above). The barks of tliese 
varieties of Terminalia are so very similar in appearance that 
there is very great likelihood of their being mistaken for one 
another. In India, practically no distinction is made by the 
drug-sellers betwecn these varieties and all of thetn are being 
constantly esliibited and sold indiscriminately as 'arjuna'. These 
workers have studied the pharmacological actions of all tbe barks 
separately, using hot iiifusion, decoction and alcoholic extracts 
of the dried and cleaued bark. The conclusions are given 
below : — "The pharmacodynamically-active barks of the com- 
nioner Indian species of Terminalia are either (i) mild diuretics, 
T. arjuna, T. beleiica, T. pallida, or (U) fairly potent cardiac 
slrmulants, T. bialata, T. coriacea, T. pyrijolia, or (m) both 
diuretic and cardiotonic, T. catappa, T. chebula, T. ciirina, 
T. myriocarpa, T. oliveri, T. paniculata, T. tomentosa. 

These conclusions are different from those reported from 
the Calcutta School of Tropical Medicine. As no active consti- 
tuent has so far been isolated aud as there is practically 
no change in the chemical compositions of the different 
barks referrect" to by Caius and his co-\vorkers it is difhcult to 
c^ncetve how the different varieties reveal quite different 
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jjliarmacological and therapeutic effects. The usc of alooholic 
estracts in pharmacological experiments brings in a lot of 
abnormal factors wliicli are likely to vitiate the lesults. 
Further study is necessary to coafirm the findings already 
rccorded, 

Rcfcrcnces : — 

(1) G-hoshal, X/. M., 1909, Thesis on Tcrminalia Arjuna; (2) Komati, 
1919-20, Report on the Invcstigation of lndtgcnous Drngs, Madras; 
(3) Cbopra, R. N., and Ghosli, S., 1929, Ind. Med. Gas., Vol. I,XIV, 
p. 70; (4) Cains, J. F., Mhaskar, K. S., and Isaacs, M., 1930, Ind. Mcd. 
Res. Memoirs., No. 16, March. 



THEVETIA NERIIFOLIA (N.O. Apocynacea^ 

The Exile ; Yellow Oleander, 

Vern.— Hind. & Eomb. — Pila-kancr • Beng. — Kolkaphul ; 
Tam,— Pachch-ai-alari ; Tel. — Pach-cha-ganne.ru. 

The oleander tree is very connnonly met with in the plains 
all over India and is widely grown in gardens for its beantifnl 
yellow flowers. It is originally a native of the West Indies bnt 
has been completely naturalised in India. It is about 12 ft. 
high vvith large yellow bell-shaped flowers and linear lanceo- 
late leaves. Ali parts of the plant abound iu nzillcy juice. The 
fruits are globidar, light green, about li inches to 2 inches in 
diameter and contain a single nut, Hght brown in colour and of 
a peculiar triangular shape. Elach nut contains two pale yellow 
seeds. The seeds have long been known to be highly poisonons 
and have been very commonly used for suicidal and homicidal 
purposes. As' an abortefacient, the seeds have also been used 
by women in Bengal and neighbouring provinces. Of late, the 
seeds have come into somewhat extensive lise in some parts of 
the Eombay Presidency as a cattle poison. 

Chemical Camposition ■ — De Vry Tijdschr has obtained from tlie 

kernel of tlie seed 57 per cent. of a limpid, almost cokmrless oil with 

a density of 0.9148 at 25°C and a solidifying point of 13°C, This oil 

•yields on further extraction, a beautiful crystalline white glucoside to 

which is given the narue of thevetin. The presence of the. sarue gluco- 



406 ACTION AND USES 

siik' but t<i a mudi li^er extt*nt — 4 pe-i Ltllt. — K also reconled by him 
iri OH- M-eds. Wardeii refu-s to a principle in the ieed which 5,'i\es a 
1 iliit i'oluur with hyilruchlurii: aciil aiul uuother toxic bodv which is 
uiui'h mure pmverful than the thevctin uf De Vry Tijdsehr. ReceUlh 
119191, si mure detailed «tinly of the glucoside of Thevetia nc'HIolia 
has been carried out by l'. De of the Madras I're^idcncy Collegc (un- 
publi^hed). The sjlucn-ide thevctiu «a* isolated by him in eryslals 
liieltiiiR at 18i)-190 = C. On hjdrulysi-,, the glucoside breaks up into 
glucose aud an ainorphous produet wlrirh ha-^ been named thcvctidinc. 
Investij?ations carried out in the Chemical baboratory of the Calcutta 
School of Tropieal Medicint on the Chemical composition of the seed<! 
of Yellov Oleander, confirm the fiudings of De. The melting poilit of 
the glucoside has been found to be 189-190°C. It is sparingly soluble 
in eold water bui fairly soluble in hot water. It is freely soluble in 
dilnte alcohol (50 per cent.) but insoluble in ether, chloroform, etc. 
Aji attempt is being made to isolate the seeond toxic glucoside in a 
cry»-,talliue ooiidition but so far no defim'te tesults have been achieved. 

Phiirmacological Action : — A preliminary stndy of the glu- 
coside has been conducted by Chopra aud Mukerji (uu- 
published). A watery solution of the drug is readily absorbed 
from the tissues aud does not set up auy ruarked local 
irritation. The glucoside is uot toxic to unicellular orgairisms 
such as Paramcccium caudatuin or nmlticeHular orgauisms like 
the helminths. Frogs show defiuite signs of poisouing, the 
lteart slows down and ultimately stops in systole. Bigher 
animals such as the cat tolerate the drug very badly and 
die within two hours after the admiiiistration of the drug in 
dosage of 0.2 gin per kilogram of body weight. The heart 
muscle seems to be affected most and death occurs iii diastole 
from fibrillatiou of the ventricles. After small doses the syste- 
mic blood prcssure shows a temporary rise when the drug is 
injccted intraveuously but, with the increase iu dosage, irregu- 
larity iu the blood pressure is evideut probably on account of the 
early onset of delirium cordis. Further work is in progress. 

Therapeufic Uscs : — As has been already said Thevetia 
neriifolia has not been used to any extent in therapeuties on 
accouut of its poisouous properties. In the Ayurvedic praetice, 
a tineture of the bark (1 in 5) has been used as an autiperiodic. 
It is risky to use it as it is veiy difficult to arrive at the safe 
dosage without stepping into the toxic limit. The glucoside 
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contained i n the seeds has a powerful effect ou the cardiac 
musculature. 



TODDALIA ACULEATA (N. O. Rutacere) 

Vern. — Saus. — Kanchana ; Hincl. — Kanj ; Beng. — Kada-todali ; 

Rajput. — Dahan, Lahan ; Nepal, — Mcinkara ; Tam. — 

Milkaranai ; Tch—Kaiidakahinda ; Bomb. — 

Jiin-U-kali-mirchi . 

Toddalia aculcata is a large scandent shrub found in the 
Nilgiris and in tlie sub-tropical Himalayas froni Knmaoii east- 
wards to Bhutan, ascending to 5,000 feet above the sea level. 
Tiris plant early attracted attention as perhaps one cf the most 
valnahle of Indian medicinal produets. The root bark has beeu 
particularly extolled as a potent anti-malarial remedy. It w as 
stated by several prominent physicians in tliose days to possess 
an antiperiodic and antipyretic effect, equal to, if not 
superior to, quinine and other alkaloids of cinehona. Tlie root 
bark as well as the fresh plant has an aromatic odour and was 
used in the European medicine under the uame of hopez root. 
It was also included in the Phannacopceia of India. 

Chemical Composition : — The leaves, 011 distillatiorj, yield au 
essential oil with a sharp aromatic odour. Detailed analysis shows that 
the chief constiliient is a catnphor-like body with a melting point of 
96.5-97°. Citrotiellal and liuauol, are also present. The root bark 
contains an essential oil, resin, a bilfcer substance, citrk- acid, pectin, 
starch, etc. but the chief constitueut is herlierine which, however, is 
present ouly in small quantities. 

Phannacological Action : — An atternpt was made by Vyas 
and Bhatia (1932) to fhid out if a freshly-prepared infusion of 
Toddalia has any toxic effect oli unicellular orgaiiisms such 
as paramcecia. Their results show that tlie drug is only very 
feebly toxic, the toxicity being about one-tifth of that of 
cinehona. Further pharmacological study is necessary iu order 
to pronomice any defmite opinion regarding the action of the 
drug. 

Therapeuiic Uses. — The alleged anti-malarial properties of 
the root bark have recently been tested by Vyas and Bhatia 
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in the hospitals of the Kiug George's lledical College, Lucknow 
(19321. They used a tiucture of the root bark in % to 1 drachm 
doses. Out of 26 cases of pro-ved malaria treated with Toddalia 
mixture, 23 cases showed a persistent presence of the parasites 
even on repeated blood examinations. The symptoms appeared 
to kave abated in only a small proportion of the cases (3 cases) 
whicli might also happen even whcn no treatment is given. 
These workers conclnde that the alcoholic extract of Toddalia 
prepared from the root bark has no effect on the clinical 
symptoms or on the malaria parasites present in the blood of 
patients. 

Refoences ; — 

(1) Repoit, 1893, Scliimmel & Co., April, Vol. 64; (2) Perkin and 
Hunimel, Joui. Clicm. Soc, 1895, p. 413; (3) Vyas and Bhatia, 1932, 
Ind. Mcd. Gaz., p. 192. 

TIUBULUS TERRESTRIS (N.O. ZygophyKeae) 

Small Caltrops 

Vern. — Saus. — Gokshnra (cow's hoof), Ikshugandha ; 

Hind. — Gokhru, Choia ; Beng. — Gokhuri ; Mar. — 

Lahana gokhru ; Punj. — Kurkundai ; Tam. — 

Nerunji ; Tel.—Palleru-mullu. 

Tribulus terrestris is an annual or perennial plant growing 
thronghout India and other warm countries such as Ceylon. 
The entire plant and specially the fruit and the root are used in 
the Hindu medicine. The fruits are regarded as cooling, 
diuretic, tonic and aphrodisiac, and are used in painful micturi- 
tion, calculus affections, uriuary disorders and impotence. In 
Nothern India it is used against suppression of urine, cough and 
heart diseases in the form of an infusion. The fruit forms one 
of the ten ingredients of the 'Dasamnla kvatha', a compound 
decoction often mentioned in Sanskrit works. 

The plant commonly grows near the Dardanelles and was 
known to the old Greek physicians. It is used in South Europe 
as an aperient and diuretic. The action of the drug on the 
mucous membrane of the urinary tract resembles that of buchu 
leaves and uvaursi fowers. It has been combined with 
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hyoscyanms and opium in inflainmatory conditions of the urinary 
passages. 

Chemical Composition :— The drug was analysed matiy years ago 
and was found to coutaiu a body of alkaloidal nature. The fruit is 
said to contain a substance having an aromatic sinell and it givts off a 
fragrant odour when it is burut. The drug was reinvesligated by the 
aulhor and his co-workers with a view to coufirming the previous woik 
and to see if it could be advantageouslv employed m therapeuties. 

The foll.owmg substauces were found in the fruit of Jribuliis 
tcrrestrls : — (1) an alkaloid in traces (0.001 per cent), (2) a fixed oil 
3.5 per cent. consisting niaiuly of unsaturated acids, (3) au essential 
oil in very small quantities, (4) resins, aud (5) fair atnormts of nitrates. 

An aqueous solution of the tartrate of the alkaloid was passed 
through prelirninary pharmacological tests. It produeed a slight rise 
of blood pressure aud an appreciable increase in the kidney volume. 
The yield of the erude alkaloid did not amount to more than 0.001 per 
cent. and therefore sufficicnt quantities could not be obtained for 
further study. A method of its separatiou by precipitation with 
Meyer's reagent was triecl, but this also did not produce any belter 
result. The aqueous solution after removal of the alkaloid was found 
to coutain sugars, etc., but no physiologically-active substance. 

Clinical T riah : — Au alcoholic extract of the drug Was 
prepared and tried in a series of cases. The drug undoubtedly 
has diuretic properties, but sliows no advautage over mauy of 
the diureties in the British Pharmacopceia. The diuretic pro- 
perties no doubt are due to the large quantities of the nitrates 
present as well as the essential oil which oecurs in the seeds. 
The claims put forward regarding its ef&cacy in other conditions 
above stated cannot be substantiated. 

Referenccs : — 

Chopra, R. N., and Ghosli, S., 1929, Ind. Jour. Med. Res,, Vol. 
XVII, p. 377. 



VERNONIA ANTHELAIINTICA (N. O. Compositas) 

Vern. — Sans. — Vttkuchi, Soma/raja ; Hind. — BakcM, Somraj ; 

Beug. — Somra,] ; Bomb. — Kali-jiri ; Guj. — Ka,dvo< jiri ; 

Tam. — Katlu-shiragam ; Tel. — Adavi-jilakara . 

It is a stout annual -with a cylindrical stem, oval or 
lanceolate leaves and pale violet flowers. It is commonly 
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found iii waste lands near villages tliroughcmt India. The 
seeds are highly reputed in Hindu medicine as a remedy for 
leiicodenna and other skin diseases. They are mentioned also 
as an anthelmiutie but are little used as such except in combi- 
nation with otlier drugs. Chakradatta describes several elabo- 
rate coinbinations for its esternal aud internal use. Tliis drug 
attracted tlie attentiou of tlie European physicians in India early 
and an infusion of tlie powdered seeds was eonsidered by many 
to be a gocd anthelniintic for roundworms. 

Chemical Coiupositlon : — Tlie seeds are said to contain resins, au 
alkaloid known as vernonine, an oil atid asli amouuting; to aboiit 7 per 
cent. of tlie dry material. Their cliemical composition was reiuvesti- 
tjated iu the School of l'ropical Jledicine. The powdered dry seeds, 
wheu extracted suecessivelv ' with differeut solvents, gave the following 
extracts :- petroleum ether 18.4 per cent. ; chloroform 1.2 per cent. and 
alwolutc alcohol 13.8 per cent. The petroleum ether extract consisted 
maiuly of a fixed oil (about 18 per cent. of the leeds) and a vevy small 
aniount of an esselitial oil (about 0.02 per cent.). The chloroform 
eslraut coiitained a bitter sulistance. Tlie alcoholic estraet consisted 
maiiily of resius. There was no alkaloid present. 

Tlie bitter principle, whieh was presumably the active principle of 
the drug, amounted to over 1 per cent. of the weight of the seeds. It 
was isolated on a larger seale by extracting the powdered seeds with 
rectified spirit until all the bitter substauce was removed. The alcohol 
was recovered and the residue repeatedly extracted with chloroform 
aud filtered. The chloroform extract was concentraled aud tlie bitter 
substauce precipitated with petroleum ether, This process was repeated 
several times until the hitter substance was obtained as a yellow, 
amorphous powder. It contained no nitrogen or sulphur and behaved 
as a resin acid. 

Therapeutic Uses : — -Tlie powdered resin, in doses of 5 to 10 
grains, was tried in a number of eases of helminthic infeetions 
at the Carmichael Hospital for Tropical Diseases. The stools 
were carefully examined before and after the drug was given. 
The resin appears to have very little effect on the ascaris. It 
is, however, distinctly effective in threadworm infeetions. In 
several childreu in whom the resin powder was adrninistered, 
threadworms were expellcd in the stools iii large numbers and 
the symptoms which are often very troublesome, e. g., nocturnal 
enttresis, grindiflg of the teeth. at night, ete; were relieved. 
Pttrther work is in progress. 
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VITEX PEDUNCUtARIS (N. O. Verbenacesi 

Vekn. — Hind. — Nagbail, Nagl>hcui, Charaigoi^-a, Minjur- 

goriv'a ; Beng. — Boruna ; Goda ; Assam — Osai ; Santai — 

Bhadu, Marak ; Kan. — Navaladi ; Bunn. — Kyetyo. 

VUex peduncuiaris is a middle-sized or large deciduous tree 
wliicli grows in Biliar, I£astem Bengal and the Central Pro- 
vinces. The plant does not seem to be very well-known as the 
cnly reference regarding its mediciiial properties by the old 
writers is its use for extenial application for pains in the chest. 
Vaughan (1921) found tliat tlie aboriginal tribes of certain parts 
of Bihar were \rell accjuainted with this plant and used it in tlie 
treatment of malarial fevers and also of blackwater fever which 
sometimes cecurs amoug tliem. They yrepare an infusion of 
the leaves or of the root bark or j'oung stem aud take it iutenial- 
ly several times a day with much benefit. Preference is given 
to dark-coloured root plant over tlie pale-colonred variety. 

Chemical Com[>osttlon ■ — Systematic chemical examination di d not 
reveal the preseuce of auy active principle. Sinall traces of an alkaloid 
were fouud ; the quantity, however, was so small that fuither investiga- 
tioiis were not po-,iible. 

Clinlcal Triah : — Vaughan tried this drug ia a series of cases in both 
these diseases and reported that it gave very satisfaetory results. Ht 
origiually used the methocl of making an infusion employed by the»e 
tribes. This consisted in taking two ounces of fresli leaf or of leaves 
dried in the sliade and dropping them into 40 ounces of water, boilin,g 
for 5 to 10 minutes and then leaving them to infuse for another hunr. 
The resulting infusion was aljout the colour of strong cold tea in 
appearatice aud in taste, and was given sweetened with a liltle sugar 
in doses of 8 to 10 ounces iu 24 hours. Concentrated infusions prepared 
on the lines, of infusio gentiante eomposituni of the Briti^h Pharma- 
copreia were also tried by hini, but the therapeutic effects were not so 
good. He adopted the method of using 1, 2 and 4 ounces of leares 
in 40 ounces of water to suit different cases and the results obtained by 
this treatment were said to be very slrildng. 

The drug was tried in a uumber of patients snffering from malarial 
fever at the Carniichael Hospital for Tropieal Diseases, The results 
obtained were, however, not satisfaetory and did not give any jndicatioli 
of usefuluess of the preparation. Fresh specimens properly collected 
were then obtained and infusion ma&e from these was tried in another 
series of cases. Ali the cases which were put on the infusion were first 
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fsaiiiineJ for malarial parasites nnd only sucli cases as were positive 
were giveu the infimion. Daily blood films Tvere takcn and a careful 
t-eari'h was matle for parasites. TsTo other drug-, were adminibtered 
whiKt the infusion uas tjeint? tried with the exception of ordinary 
purgatives. None of the ca*-es derived the slightest benefit from the 
use of the drug. The parasites iii the blood remaiued quite uuaffeoted 
and so did tfie clmical symptoms. In one or two cases the fever 
abated soinewhat, as often happens without any treatment, but in these 
cases parasites were stitl fouud in the blood films. In two of the 
patients the infusions had to be replaced by quinme mixture after 
two days' trial, aa the patieut started to show signs of irritation of 
the central uervoiis system. A few doses of the latter drug inimediately 
got the syniptoms under control. 

Neither tlie asexual iior the sexual forms of P. vi'vax, P. 
vialaiicc or P. falciparum, were affeeted in the slightest degree. 
In all these cases cmtnine or cinchona febrifuge in the usual 
doses produced a rapid disappearance of parasites from the blood 
and the fever and other symptoms rapidly subsided. 

Summary : — Chemical analysis of the dried leaves of Vite.v 
peduncularis shows the presence of minute traces of an alkaloid. 
In our series of cases of malarial fever, however, caused by 
P. vivax, P. malaria and P. falciparum, the freshly-prepared 
infusion of dried leaves had no effect whatever on the parasites 
in the blood, on the temperature chart or on the other clinical 
symptoms. The drug appears to be absolutely useless in the 
treatment of malaria. 

Referenccs : — 

(1) Chopra, R. N., and Knowles, E.., 1924, Ind. Med. Gas., Vol. I/TC, 
p. 133. 



SECTION II 

DRUGS OF MINERAL. AND ANI1IAI; ORIGIN 

Most of tlit recent investigations on tlie Indian iudigenous 
drugs liave been confiued to drugs of vegetable ovigin. Tlie 
reason of tliis is uot far to seek. The vegetablc drugs from tlu- 
very early timus have formed a predominant portion of tlic 
materia medica of both thc Hiudu and the Mohanuuedau 
mediciue in tiris conntry. The drugs of animal origiu, although 
very largely used in the ancieut Chinese materia medica, were 
very little used by the Hindu physieians and are few in liumber. 
As regards the drugs of mineral origin, their use is also com- 
paratively limited. It would appear that the ancieut Hindus 
were not quick in learning the art of adopting the metals aud 
metallic compouuds for medicinal purposes. It is well-kuown 
that one of the earliest works ou Hindu mediciue by Charaka 
does uot deal at all witli any mineral dntg. Susruta, written 
at a later period, only mentions the usu of a fuw natural salts 
sucli as sodium chloride, impure carbonates of sodium and 
potassium, borax aud some salts of iron, silver, copper, tiu aud 
lcad as well as some precious stoues. Only writers of consider- 
ably later periods gave descriptious of calcinatiou and purifica- 
tion of compouuds and other prccesscs of converting snch 
metals as gold, silver, iron, copper, mercury and avseuic into 
suitable forms for use as medicamcnts. The Mohammedan 
physiciaus though they used the drugs of animal origin to a 
larger extent than the Hindus, also made use of the inorgauic 
preparations to a limited exteul. Many of their methods of 
preparation of these medicaments resemble lliose used by the 
Hindus. Before using the metals or metallic compouuds, tlicy 
avealwayssubjectedto processes called 'shodhana' or purification. 
The idea of this is to get rid of the impurities and their dele- 
terious qualities. If this 'shodhana' is not performed, their use 
is said to be injurious to the individual. 'Shodhana' is usually 
carried out by heating thin sheets of metal repeatedly aud 
pluuging tliem into various vegetable juices, decoctioiis, etc. 
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The other process described is 'marana' or destros'ing the metals 
so that thcy lose their ideutity and become converted into fiue 
powders which are chemically of the natnre of oxides or 
sulphides. Here the idea appears to be to convert the metals 
into snch a form as cao be acted upon by the intestinal jnices 
and so rendered absorbable. These preparatious are absorbed 
very slowly and-iu this way iiiinute coiiceutraticms haviug a 
stimulant action 011 the tissnes are obtained and higher toxic 
conceutralions are avoided. Hauy of the other inorganic com- 
pounds in use are practically the same as those used in the 
Western medieine and their actiou is well-known. Very little, 
however, is knowu about the actiou of the second group of 
destroyed metals and it is to the absorption and effects of 
these compounds that atteution of the workers may be directed. 
In this sectioii \ve have discussed a very few drugs ; the atten- 
tion of the reader is directed to the list iu Part IV. 



MAKARADHWAJA 

Makaradhw2Ja is a well-known inorganic preparation of the 
Hindu Pharmacopoeia. Its use can be traced to the time of 
Bhabamisra, the renowned Hindu physician, who lived in the 
early part of the 16th century. Since then, the preparation has 
been in coustant use and is to this day held in very high esteem 
by the Ayurvedic practitiouers. This drug has such a great 
hold on the minds of die people in India that many practitioners 
of the Western medieine also use it. There is probably some- 
thing of real value about it as it has resisted the ravages of time 
for many centuries and is universally esteemed to the present 
day. An enqtdry into the mode of action of this remedy may, 
therefore, prove beneficial and with this idea in view, we have 
thouglit it worth while to introduce a short diseussion on it 
so as to draw the attention of the research workers, 

Preparation of Makaradhwaja: — It is necessary at the ont- 
■sefc to outline the process of preparation of this drug, as according 
h the Ayurvedic pharmacopoeia a great deal depends on the 
methad adopted. Various methods have been described in 
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books on Hindu medicine. The description given below has 
beeu kiudly giveu to us by au eminent practitiouer of the 
Ayurvedic medicine in Calcutta and is belicved to be the Standard 
method laid dowii in books of the Hindu materia medica. 

Eight parts of pure mercury and one part of gold leaf are 
mixed together to form au amalgam. To.this mixture, sixteen 
parts of sublimed sulphur are added and the resulting misture 
is rubbed very thoroughly in a stone mortar for 24 hours or 
more until the whole is converted iuto a lustreless, fine, impal- 
pable powder of uniform consistence. This powder should be 
light enough to fioat on water and there should be absolutely rio 
lumps or grit in it when rubbed betweeu the fingers. This is 
kuown as 'kajjali' in Sanskrit and its chemical composition is 
said to be the same as black sulphide of mercury. This pre- 
paration forms the basis for the 'makaradhwaja'. The 'kajjali' 
is placed in a narrow-mouthed bottle and is gradually heated 
on a saiid bath. When the temperature reaches a certaiu limit 
the bottle is filled with reddish fumes of various hues. On 
cooling 'makaradhwaja' is found deposited on theinner surface 
of the bottle. The sublimed powder is collected by breaking 
the ueck of the bottle and scraping off the deposit, whicli is 
then preserved in a clean dry vessel for future use. 

A great deal of stress has been laid by the Hindu physicians 
on the purification of mercury employed for the preparation of 
this drug. The mercury used has to be passed through various 
methods of purification laid down in the Ayurvedic books before 
it can be accepted for use. These processes are known as 
'sodhana'. It may be mentioned in this connection that the 
processes described for 'sodhana' are very tedious and compli- 
cated. Judged from the staudpoint of modern chemistry, these 
methods of purification have very little to recommeud them and 
in many instances impurities from extraneous sources are 
actually introduced in the different stages of the processes, 
rather than removed. 

Administration of Makaradlnvaja in Hindu Medicine' — 
Makaradhwaja is seldom used alone. In the majority of cases, 
it is mixed with various drugs called 'auupana' or adjuvants. 
Thus in cases of indigestion and diarrhcea, 'makaradhwaja' is 
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mixed with powdered 'had' fruit [*Eglc mannclos) ; m cases 
of fevcr and cougli it is giveii with the jnice of ginger, betel 
kaves (Pipcr bctlc) and 'tulsi' leaves (Ocimum viride) ; in heart 
disease it is combiued with musk. Iu the absence of proper 
'auupaua' (adjuvuut), hcuey uiay be used iu every case. The 
usual procednve is to take a dose (approximately one gram) of 
'makaradhwaja' with 60 drops of the 'anupana' or honey and 
rub it for sonietirae iu a stoiie mortar before administratiou. 
The medicine uiay be used both for adults and childreu, 
the dosage being regulated accordiug to age. 'Makaradhwaja' 
when takeu regularly is believed in the iudigeuous system of 
medicine to be a wonderful tonic and is said to increase the 
lougevity of the patient. 

The Composition of ,~\[akaradha'aja : — Chemically, 'makara- 
dhwaja' is identical with tlie red sulphide of mercury, This 
sulphide ocenrs in natnre as the mineral ore called cimiabar iu 
niany parts of the workl particularly in California, Chiua and 
Spain. In the veruacular, cimiabar is kuown as 'hingool' and 
is to be fcunddu Nepal. 'Hingool' found in the Calcutta market 
is not the natural ore, but is artificially prepared by heating 
mercury with sulpliur in a retort. This substance, except for 
the slight impurities ivhich it might contain, has the sarne 
composition as 'makaradhwaja'. Iu the Ayurvedic praetice, 
however, 'hingool' and 'makaradhwaja' are claimed to possess 
entirely different properties. Not ouly is it cousidered different 
from 'hingool' (the natural red sulphide of mercury), but it is 
also thought to be different from the artificial sulphides of 
mercury like 'kajjali' and 'krishna-parpati' (both of which 
resemble black sulphide of mercury iu composition) and 'rasa- 
siuclura' (red sulphide of mercury) . These differences are rather 
difficult to explain from the modem seientific point of view, It 
is claimed by the Ayurvedic praetitioners that 'makaradhwaja' 
is not ordinary red sulphide of mercury but is a combination of 
sulphide of mercury with gold. This gold is not iu a chemically 
combiued conditioti but its presence in a very fine state of division 
alters the property of the drug to a considerable extent, 

Pharmacological Action : — Most of the soluble salts of 
mercury are absorbed slowly from the intaet mucous membraue 
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of the alimeutary tract and produce their systemic effects. The 
iusoluble mercurial salts, liowever, are very spariugly absorbed. 
Jlercurous chloride and mercurous iodide are kitown to be 
absorbed as mercury can be detected in the urine after their 
administration. It has been founcl that after administratioli 
of 0.6 gm. of calomel and 20 mgm. of mercurous iodide 
daily, 5 mgm. and 4 mgm. of mercury respectively are 
excreted in the urine. In the case of sulphides, liowever, a 
great deal of dottbt exists as to whether they are absorbed 
at all. The sulphide ion is very inert and it is clear that 
unless and until, the salt is dissociated into its constitueut 
ions, mercury will not be able to exert its influeuce on the body 
tissues. Sulphide of mercury is not used in auy of the Pharnia- 
coposias of Western countries as it is considered to be devoid of 
therapeutic activity. This idea gains additional support front, 
the fact that the various mercurial salts after absorption. are 
excreted iuto the cascum and colon as sulphides and in this 
form, mercury is found in the feces. In the Ayrrrvedic Phar- 
macopceia, on the other hand, mercury is predominantly used in 
the form of sulphides. It is iucleed strange that a couutry, 
where this metal was first harnessed into the service of medicine, 
should have chosen an insoluble and possibly an inert salt for 
therapeutic irses. Investigation was therefore carried on to 
determine whether this salt is at all made somble under 
ordinary physiological conditions in the gut and whether the 
mercury ion liberated from this so-called inert combiiiation can 
be utilised by the tissues. 

Experimental : — Ghosh (1931) has recently shown that 
'makaradhwaja' and other sulphides of mercury in a fine state 
of division undergo solution in 5 c. c. of a 0.2 per ceut. solution 
of HC1 at 100°F in an hour. This is also true when these 
sulphides are digested with filtered gastric juice obtained 
artificially from a healthy patient. If sulphide of mercury is 
broken up in this manner by the acid of the gastric juice, it is 
likely that absorption will take place. By feeding a young 
dog with finely powdered 'makaradhwaja' once a day for three 
consecutive days, he has further shown the presence of 
mercury in the liver. From these observatioiis, he concludes 
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that the iusoluble sulphides avo ehanged into soluble chlorides 
by the action of the gastric juice and i n this form niercury 
i.s- absorbed into the systein via the portal circulation and 
stored iip in the liver and other organs. This observation 
was based 011 only one animal experiment and cannot, there- 
fore, be considered a defiuite proof of the absorption of the 
metal. In order to confirm the fmdings, the absorption of the 
drug from thti stomach and iutesthies was stndied by the 
followiug methods. The abdominal cavity of guinea pigs was 
opened under ether ansesthesia in the epigastric and iliac 
legions as ruquired and sterilised catgut ligatures were placed 
at the pyloms in tliree animals and at the ileo-caecal junction 
in two other animals. An incision was niade into the wali 
of the stomach and frnely powdered 'makaradhwaja' suspended 
in houey was introduced directly iuto the cavity through 
the wonnd. The abdominal wounds were sutured and the 
animals allowed to recover from the ansesthesia. After this 
operation, the animals generally died within 24 — 30 hours, 
Post mortem, the small intestines and the colon were ligated 
separately and their contents examined for the presence of 
mercury- Under ordinary circurnstances, if the insoluble 
sulphide of mercury is converted into the soluble chloride 
and is absorbed into the system, it would be possible 
to obtain some evideuce of the presence of mercury either 
in the liver where it would have been stored or in the colon 
washings where it would have been excreted. As nothing 
has been allowed to pass through the pylorus in the first 
three animals and through the ileo-caecal valve in the other 
two, the presence of mercury in the colon would be a fairly 
rcliable indicatiou of its absorption and circulation in the 
blood. In all the guinea pigs where 'makaradhwaja' was intro- 
duced into the stomach in the manner deseribed above, we 
could not detect the metal in any of the washings from the 
intestinal traet, ueither was thore any definite indication of its 
storage in the liver, at least in sufEcient amounts to be distin- 
guishable by the ordinary chemical tests for mercury. From 
these experiments, it may be saicl that mercury in the form of 
'taakaradhwaja' is not absorbed either from the stomach or 
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froin the small intestiues. It is, liowever, likely that very 
niiuute quanti$es arc absorbed and excreted and the ordiuary 
ehemical tests are not sensitive enough to detcct its presence. 
Further investigations with improved methods of identiiicatiou 
of mercury are therefore called for. 

Excretiou of the clrug was ncxt studied as llie rate of 
eliminatiou is a very good index of the rate of absorptiou and 
presence of a clnig in the blood and tissues. 'Alakaraclhwaja' was 
obtained from reliable sonrces as most of the preparations in tim 
market are said to be adulterated. It was administered to several 
healthy patients in doses of 1 to 2 grains (65 to 130 ingin.}, 
followiug strictly the directions of the Ayurvedic practitioners. 
The drug was thoroughly rubbed in a stone mortar for about 
15 lnimites before admiuistration to convert it into a fme, 
impalpable glossy powder aud was mixed with pure honey as 
a vehicle. It was given daily for one week. After the first 3 
days, samples of the urine were collected daily and examined 
according to the methods to be described later. Individual 
samples as well as samples from 24 hours collections (kept with 
toluene to prevent decornposition) were examined. Most of the 
patients were our laboratory assistants who were healthy young 
nien and were inider strict coiitrol. 

In such a study, the excretion of the metal in both the 
urine and fseces has to be considered. Most of the analytical 
methods of estimation of the metal in vogue cotitain inherent 
faults and any conclusions drawn as a result of estimation by 
these methods, are likely to be fallacious. Booth, Schreiber 
and Zwick (1926) have described a uew analytical method 
which has been claimed to yield accurate results and perniits 
of the estimation of 5 mgm. or less of mercury in a litre of the 
solution in presence of organic inatter. In principle, it consists 
of the oxidation of the excreta by digestion with sulphuric aeid 
and potassium permanganate, precipitation of the mercury as 
sulphide and enmeshment of the precipitate by gelatinous 
manganic hydoxide. The washed and dried precipitate i s 
ground up with lead chromate and decomposed by heating in 
a glass tube at 550°C for 3 hours. The volatilized metallic 
mercury is condensed in the cooler portion of the tube. When 
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tlie eutire mercury has separated, it is collected into one 
globule, transferred to a calibiated capillary tube^ the length of 
the column measured miciometrically and transposed to the 
corresponding weight. As this ruethod entails the selection of 
cases who liave to be kept under strict hospital supervision for 
the purpose of collection of the daily escrela for weeks, mercury 
escreted in the urine was estimated as a preliminary measure. 
The following method which is a . blight modification of the 
original Bardach's method, was used. 

To 250 c.c. of well shaken unfiltered urine, 5 grns. of 
aluminium sulphate and ammouia were added. The mixture 
was then lieated and filtered while hot. The precipitate was 
washed with hot water and dissolved ia concentrated HC1. A 
bright clear copper foil was iutroduced into the solutiou and 
set upon a water batli for 45 minutes. The amalgamated copper 
foil was removed, washed with distilled water and then with 
alcohol and finally with ether and dried in the air. A minute 
particle of iodine was introduced into a test tube and the copper 
roli was put in and gently heated. A yellowish or reddish 
deposit indicates mercury. This test is quite sensitive and 
allows the detection up to 0.01 xr\g. of mercury in a solution. 

In seven healthy individuals experimented upon, no traces 
of mercury could be detected in the urine by this method. The 
stools in some of these cases are being examined but the results 
are not yet conclusive. Furthen observations on these liues are 
being conducted with administration of makaradhwaja for 2, >3 
and 4 weeks and the results will be rcported in due course. 

Therapeutic Uses: — 'Makaradhwaja' is commonly used as a 
tonic in debilitating conditions and in convalescent patients after 
acute illness. In failing circulation and in cardiac asthenia, 
'makaradliwaja' is considered to be a sovereign remedy. Recent 
work has shown that the mercury ion in a high state of dilution 
has a definite stimulant action on animal tissues. One in one 
million of mercuric chloride added to the perfusate distinctly 
gtimulated the isolated mammalian heart and increased its force 
of contraction. It is therefore likely that if absorption doeg 
take place in yery small quantities, 'makaradhwaja' would 
fnrodjuoe a stimulant action on the heart. 
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lu view of this work, the drug was tried in some cases of 
myocardial disorders following acute specific fevers. That there 
was distiuct clinical improvement in the condition of individual 
patients after the adminislration of the drug for a period of 15 
to 20 days, there seemed little doubt but extended trials are 
necessary before a defmite opiuion can be given. Mercury pre- 
paratious have been used for mauy years as tonic aud alterative 
in the western medicine. There seems to be very good reasou 
"for such use as it has been shown that small doses of mercury 
diminish the amount of oxidation of the tissues, as evideuced 
by the variations iu the gaseous interchange. Further, the ad- 
tninistration of small doses of mercury to rabbits, dogs and men 
causes an increase in the number of red blood corpuscles while 
the body gains in weight and the general nutrition is improved. 
Larger doses, however, have been found to act in the reverse 
way by causing a dimiuution in the amount of hsemoglobin, 
in the number of corpuscles and in the weight. Most of the 
preparations of mercury in use in the British Pharmacopceia are 
rapidly absorbed, so that larger quantities of mercury ion thau 
are good for the system, are probably taken up. It is quite 
possible that in 'makaradhwaja' we have an insoluble prepara- 
tion which by action of the gastro-intestiual juices is rendered 
absorbable to such an extent that minute quantities of mercury 
ions sufficient for stimulation of the tissues and uo more, are 
taken into the system and are acting on the tissues. 

'Makaradhwaja' is also used as a Iaxative with good results 
particularly in those cases when there is visceroptosis and atonic 
condition of the gastro intestinal tract. As an intestinal aiiti- 
septic also, it is said to be of great utility and is supposed to 
relieve the gaseous distension of bowels due to fermentation. 
How far this is true has yet to be investigated, but mercury is 
known to be a powerful and readily diffusible protoplasmic 
poison which acts in very high dilutions agaiust lower forms of 
life. Recent researches ou the intestinal antiseptics have shown 
that calomel is one of the few drugs which produces alteration 
in the intestinal flora and brings about an appreciable decrease 
in the bacterial contents of the gut. In view of these facts it 
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is net imlikely that the claims made for 'makaradhwaja' in this 
cuuneetion may be borne out by further research. 
Rcien-nces : — 

(1) Ghobh, H., 1931, Indian Mcdical World, April; (2) Booth, 
Sk'lireiber and Zwick, 1920 /r. Amcr. Chcm. Soc, Vol. XIA r III, 1815, 
July; 13) Chopra, R. N. and Jlukerji, B., 1932, Ind. Mcd. Gaz., August. 



MOSCHUS MOSCHIFERUS 

Musk 

Yern. — Sans. — Mriganabhi, Kasturi ; Hind. — Kasturi ; Beng. — 

Kasturi; Tam. & Tel. — Kasturi; Mar. & Guj.— 

Kasturi ; Bumi. — Kado. 

The term 'musk' is loosely applied to a number of produets 
of botli animal aud vegetable origin charaeterised by the peculiar 
odour of the trne perfume. Musk proper is the dried seeretion 
from the preputial follieles of the musk-deer or Moschus 
mosehiferus. The auimals are found in China, Russia, Assam, 
Central Asia and in the pine f orests and inaccessible cliffs of the 
Himalayas at elevations of about 8,000 feet. Musk is found 
in these animals only in the rutting season and is uudoubtedly 
for the purpose of attracting the female. The season diiring 
which musk is present in the skin glaud covers about oue month 
and in order to secure the valuable seeretion of the glaud, the 
animal must be caught in that period. No musk is obtainable 
from animals in the other seasons of the year. The contents 
of the pod vary in bulk with the age of the animal. A yearling 
yields scarcely any musk, and a two-year-dld fawn has in its 
skin gland contents oue-eighth of an ounce of musk, which is 
milky, and has an unpleasant smell. A full-grown buck gives 
about two ounces, but specimens containing one-third to one- 
half of an ounce of musk arc not uncommon. The material is 
found embedded in a sac which is oval or round with a diameter 
of about \i iuches ; the upper surface is flat with a smooth 
membrane and the under surface is covered with stiff hairs 
arranged concentrically round a small opening. Though the 



ANIMAL AND VEGETABLE MUSK 423 

quantity is sinall, tlie otlour is so stroug that it can be perceivecl 
at a distance when tlie animal is shot and it is said that the 
hunters very fi-'equently suffer from the strong odour enianatiiig 
from the fresh musk as it acts deleterionsly 011 tlie nervous 
system, eyesight and hearing. Chinese traders say that the 
best kind of musk is not obtained froni captured animals, but is 
gathered from the favourite hamits of the deer after the rutting 
season, when the animal breaks the gland with its hoofs and 
empties the contents on the gronnd. Musk of this kind is 
estremely difficnlt to obtain and is, therefore, rarely seen on 
the market. 

Musk in the- Animal and Vcgctablc Kingdoms :— It is interestiug 
to note that odorous substances of the nature of musk occur 
both in the animal and vegetable kingdom iu tlie different parts 
of the world. According to Gerardiu, the following animals secrctc 
musk or similarlj' odorous substauees : — the male mitsk-decr, Moschus 
moschifcrus; the gazelle, Antllope dorcas; the marten, Muslela foina, 
the fceces of which arc said to have a musk-like odour ; the alpine 
goat, Capra ibex, the dried blood of which smells like musk; the musk- 
ox, Ovibos moschatus which disseminates a decided musk odour and the 
meat of which, though it has a repulsive odour and taste, is eagerly 
eaten Iiy the Indians ; the zehu, Bos indicus; the pecari, Vicotyles 
torquatus; the musk-duck, Anas moschata, which is found on the Gold 
Coast, in Jamaica and Ca} T enne; the desman, M yogai moschata; the 
Nile crocodile, Crocodilus vulgaris; various turtles, c. g., Cinosteinon 
pcnnsylvanianum ; and various Indian snakes. 

The musk odour is also found craite commonly in the vegetable 
kingdom. It is found in Malva moschata and tlie seeds of Hibisais 
abelmosclws, Lhm. (Malvacese) which are utilised in perfumery ; 
Brasslca oleracea, Linn. var. capitata (Crucifera) ; Eiodtum mosehatmn, 
Her. and Geranhim tristc or Pclargoiilum noctuotcns of Western Africa 
which is odorous at uight (Geraniacere) ; Rosa moschata (Rosaceas) ; 
the wax gourd, Benincasa cerljera, Sav. and the Indian bottle gourd 
Lagenarla vulgarls, Set. (Cucurbitacete) ; Adoxa moschatcllina, Limi. 
(Caprifoliacete) ; Achillca moschata, Jacq., Aster argophyllus, L,abill. 
and Moscharia pinnatifida, Mol. of Chile (CompositK) ; Hyssoptis 
officinalis, L/inn, and Moschosma species of India and Africa CLabiotffi) ; 
Mimulus moschatus of Chile and North America (Scrophulariaceai) i 
Moschoxylon sivarteii, Juss., the musk wood of Jahiaica (Meliace») ; 
Guarea grandiflora of America and the poisonous Serjania cutassavica, 
Radlk. of America (Sapindaceas) ; the wood of the American Clnsla 
eluterla (Clusiacece) ; the Asiatic Lawsonia inennls, Ivam. (lyythrariea;) ; 
the East Indian Ferula sumbul, Hook. (TJmlielliferEe) ; the wood of 
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Cordia lumphii, BI. of Java (Boraginece) ; Pedalium mmex = Patumga 
cUigul of Ceylon (Pedalincae) ; Cestnim noctm mim, X,inii. of South 
America (Solanacese) and the Mesican wonderflower, Mirabilis Ion gi flora, 
Linn. (Nyctaginiese), the la^t U\o iiamcd exhaling a musk odour at 
night. 

Despite the large mtmbcr of products cnpable of affording more or 
less a musk-like odorous substance, the musk-deer remains the only 
important connuercial source of this substance. 

PrcpiVation of Musk /o> the Market : — Tliere ate several ways of 
preparing the commercial musk, and the best method is to dry the 
pod by sminiug and airing iimnediately after it is takcn from the 
anitnal. The article, because of its powerful diffusion of odour, is 
usnally packed in hermetieally sealed vessels and wooden boxes lined 
with tiu foil. The pods from the places of production are always 
packed in small skin bags singly, the pod inside the bag being covered 
with the animal's hair or similar stuff to keep its odour from diffusing 
as well as to protect it from the infiuence of the weather. For home 
consumptioii, Chiuese traders occasionally pack the pods in silk-wrapped 
paekages of two or three dozens each. Musk is collected from the 
liuntcrs by -a class of traders, who ate also engaged in exporting 
medicinal herbs and other products of the highlands of the Szechwan 
Tibetan border, no Chinese merchant being engaged exclusively in the 
musk trade. 

Composition and Physical atid Chemical Characters :— Musk when 
fresh is milky but later turns viseid and assumes a brownish red 
eolour. It retains its odour for a long time and has a bitter aromatic 
taste. It is solubie in alcohol to the extent of about 10 per cent., iu 
■water to about 50 per cent. and also in ether and alkalies. It stains 
the paper ycllow and gives a utinous smell on heating. It contains 
arnrnonia, otein, cholesterin, fat, wax, gelatinous matter, albuminous 
substances and leaves an ash, which contains chiefly the chlorides of 
sodium, potassium and calcium. Musk yields by distillation with steam 
and subsequent pur'ifjcation, a small percentage of a viseid, colourless 
oil with a very powerful and agreeable odour of musk ; this oil appears 
to be a kefeme and has been termed muskone. Musk is remarkable 
for the power, permaueney and stability of its odour, everj'thing in its 
vicinity becoming affected by it and retaining tha seent for a long time. 
It has beeii highly valued in perfumery, and though now not used alone 
is very largely employed to give pennanence and strength to other 
odours. Perfumers use the seent for imparting an odour to soaps, 
powders, and in mismg liquid perfumery. Its fragrance is completely 
des'troyed by contaet with bodies such as camphor, valerian, bitter 
almemds, garlic, hydrocyanic acid and powdered ergot. 

Commercial Vurieties :— There are three kinds of musk to be 
ijisllaljttisaed in comtnerce. (1) The Russian musk. This variety 
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possesses a poor fragrance and hence js not nnich esteemed. (2) The 
Assam tnusk. It has got a very strong odour and fetches a much 
liigher price tloaii the first variety. Ia books 011 Hiudu Medirine, 
Assam musk is described as 'Kamrup musk', It is hlcick in colour and 
has been oonsidered to be the best variety available. (3) The Chinese 
musk is at present the most highly prized because of its freedom from 
any unpleasant smell suggestive of arrmionia which is s,ometimes found 
in the inferior brands. The bnlk of the musk exported from China comes 
from Tibet, the liome ol the musk-deer. It is bought up by the musk 
dealers of Tatsienlu, whence it is carried to Chungking. The variety 
of musk known in commevce as 'Tonkin musk' and chiefly used in 
perfumery comes from Western Szechuan and the eastern extensions 
of the Tibetan high plateau. Prior to the opeuing of stearaer traffic 
on the Yangtse river iji the past century, this variety of musk was 
exported via Tonkin to the south and it has retained the tiaine Tonkin 
musk to this day. The chief market for this article in the interior is 
located in the city of Tatsienlu, close to the border of Tibet. In the 
province of Yunan, a certain cmantity of musk is also obtained but it 
plays no role in commerce. A larger quantity comes to the market 
from the northeru parts of Mongolia and Mancliuria and from. Bastern 
Siberia. This musk is known as 'cabardine' musk but is not used for 
first class products because of its penetrating unpleasant odour. 

Adulteration of Musk : — On account of the great demand and the 
difficulty of obtaiuing it, musk is very frequently adulterated with inert 
substances such as dried blood, liver, etc. Vegetable products such as 
beans, wheat grains, barley grains, etc, are also mixed with the cotn- 
mercial article at the time of preparing. As musk quickly imparts its 
peculiar scent to other substances with which it comes iu contact, 
detection of adulteration from srnell becomes difficult. Several methods 
are in vogue amongst the Chinese and Tibetan dealers, %vhkh though 
not very scientific, are said to afford fairly good hidicatious as to the 
geuuineness of the article. Vhenever any doubt exists, a few grains 
are extracted from the pod and placed iu water. If these remain 
granular the musk is genuine, and if these melt the musk is false or 
adulterated. Another test is to place a few grains on a livc piece of 
charcoal. If these melt and bubble, the musk is pure ; if they at once 
harden and become cinder, it is adulterated. Genuine musk eyen when 
buried does not change its odour, while impure or adulterated musk 
gives out an entirely different smell. Adulterated musk can also be 
detected by touch. Genuine musk is soft and adulterated musk is stiff 
to the touch. An interesting popular test for musk has been reported 
from the Punjab. A thread is passed through asafcetida and then 
Ihrough the musk pod. If after this, the smell of asafcetida remains, 
the musk is not genuine. 
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Arlijicial Musk :— Since musk fetches a high price 011 the market, 
the uiifortunate little animal— the niusk deer— has been ruthlessly 
hunted for its valuahle scent poci. Fear has been expressed hy 
foreigu naturalists for the early L-xtinction of the animal if the preseut 
rate of destruetiou is allowed to go ou without any restriction, It is 
estimated that at least twenty-twrt pods are recmired to make one 
'catty ' of musk. (1 catty = 1$ 11).). Thus twenty-two male deer must 
be killed before the trade can hring one catty of musk pods to the 
market. As the musk sac is> found on the abdomen of the buek only, 
and as there is no distinction in appearance betweeu the male and the 
female deer wheu seen at a distancc, maiiy more aiiimals of both sexes 
umst be cauRht or killed, in order to secure a catty of musk pods. As 
the atiiuials are hunled or trapped diiring the rutting season, they are 
gettiiig exterminated and this fact, coupled with the inereasing coii- 
aumption in perfumery of the artk'le in France, has led the chemists 
to louk for some substitnte of the natural article which cati be prepared 
in the lahoratoiy. Compouuds having the odour of musk have been 
prepared synthetically but such substances have an entirely different 
chemical structure from the natural musk. These are, however, not 
poisouous and are largely substituted in the cheaper forms of perfumery 
for the espensive natural prodnct. The musk suhstitutes at present 
knowti are triiiiti-o-meta-tertiarybutyl-toluene atid the eorrespondiug 
conipounds obtained from the homologues of toluene and the dinitro 
derivatives of the ketoiies which are formed by the iuteraction of acyl 
ehlorides on derivatives of toluetie. Of these, TrlnitrolmlyltoHol 
C HNO CH C H has been cousidered to be the best. Its odoui" is very 
akin to the uatural musk and is sold in perfumery under the natne of 
artificial musk. 

Commcrcial Importancc of Musk : — Musk is very largely used in 
India and in the Far I?ast. Beskles its mediciual use, musk is employed 
extensively in perfumeries. France is the largest buyer, takilig about 
oue-third of the exports. Some idea of the comniercial importance of 
musk can be obtained from the faet that the auuual value of the 
esports from China alone varies betweeu £70,000 aud £100,000, to say 
uothing of the large quantity whicli is retained in China itself, where 
it is used not only as a base for perfumcs but as an ingredient of stimu- 
lating medicines. It is said that some six years ago the Iyamas of 
Tsaruug in South-East Tibet, owiilpr to the relentless killing of the 
musk-deer, issued an edict prohibiting hunters from catching or killing 
the animal ou ver5' severe penalty. The edict is quoted as saying that 
any hunter caught killing musk-deer will have his hands cut off and 
nailed on the temple door. In spite of the Iyamas' decree, with its 
terrible penalty, the quantity of musk bronght out from the Tibetan 
border every year is fairly large. 

A good deal of musk is also esported to the United Kingdom and 
Othei parts of the globe from India. According to Watt, total 
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amount of musk expoiled fiom India diiring a period of teu ycars from 
1878-1888 was 44,195 ounces worth about Rs. 11,17,579. 

Phvrmacological Action : — Little is known regarding the 
pharmacological action of this popnlar remedy.. Most of the 
experiments recorded have beeti conducted with samples of 
musk obtained from the market which are likely lo be, and as 
a matter of fact are, always highly adulterated. The tinetures 
of musk, both imported and iiidigenous, are not above suspicion. 
With a view to obviatiug auy possible error in our observations, 
we obtained genuine samples of musk from a well-knowu 
practitioner of the iiidigenous system of medieine. These 
samples were collected 'from the original pods from musk 
deers killed in the territories of the Rana Saheb of Tharoch 
(Simla Hil] States) aud also from reliable dealers in Kashmir. 

Solutions for pharmacological experiineuts were prepared 
in our laboratory by macerating the musk in a sniall quantity 
of alcohol and dissolving the whole in water, and keeping it for 
24 hours. If the sample is moist, it can be dried in a vacuum 
desiccalor over sulphuric acid when it loses nearly 15-20 per 
cent. of its weigkt of water. Musk is fairly soluble in water and 
by the above method of treatmetit, 70 to 75 per cent. of the 
material goes into solulion, leaving behind debris of vegetable 
and cellular matter. If the solution is heated, a Httle more musk 
goes into solution but this was avoided as likely to lead to an 
escape of the volatile matter contained in the musk. 

Action on the Higher Centres :— Musk and similar odourous 
substances have been used for a long time in the indigenous 
medieine in India as nerve sedatives in epilepsy, hysteria and 
convulsions in children. Indeed, in uearly all pharmacopceias, 
ancient or modern, drugs which are charaeterised by a very 
powerful odour have been employed as nerve sedatives. It is 
very difficult, however, to estimate the real value of these 
therapeutic agents as their merits canuot be definitely substan- 
tiated by expcrimental proof in the laboratory. Macht and 
Tung (1921) devised a technique for studying quantitatively the 
sedative effects of musk and other odourous substances on the 
central nervous system. A few drops of the solution of the 
aromatic drug were added to a wad of cotton in the neck of a 
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fnnnel, iincler which rats were confined for about 15 mimites. 
The rats were then placcd iu the entrance to a maze and 
the time of traversal and the number of errors diiring their 
passage were noted. It was found that musk produced only 
a very slight depression of the higher centres, if any at all, lu 
our experimeuts on animals in the laboratory, there was no 
evidence to show that musk has a sedative aetion at all. In 
doses of 2 grains achninistered orally in several cases in the 
hospital, no sedative effect of the drug could be observed. 

Aetion on the Circiitutory System: — Intravencms injections 
of 10 to 20 mgm. of the soluble portion of musk in 1 to 2 c. c. of 
water, injected into the femoral vein of cats under chloralose 
ansesthesia do not cause any change in the carotid blood pres- 
sure, In higher doses also, very little effect is observed. In 
isolated hearts of rabbits and kitteus perfused by Langen- 
dorff's method, watery solutions of musk in concentrations 
varying from 1 iu 1 ,000 to 1 in 200,000, do not brmg about any 
alteration in the rate, rhythm and foree of contraetion of the 
heart. Ou the amphibian heart, injections of the aqueous solu- 
tiou of musk in the lymph sac or under the skin of frogs do not 
produce any noticeable change. In isolated heart of frogs also, 
perfused with frog Einger solntion, no stimulation of the organ 
is discernible on addition of weak or concentrated solutions of 
musk. Mudaliar, David and Reddy (1929) have recorded 
similar observations with tineture of musk obtained from 
Messrs. Southal Bros. and Barclay I^td., Birmingham. 

Aetion on the Cellular Elements of the Blood : — Accordiug 
to Mudaliar, David and Reddy (1929) musk has a well-marked 
effect on the cellular elements of the blood. The total number 
of leucocytes are said to be increased after oral administration. 
This effect, according to these workers, is particularly marked 
in patients who havc leucopenia, the total leuoocytic count being 
doubled in some patients after musk, while comparatively little 
change is produced in normal individuals or in those with 
leucocytosis. They admiiustered 10 to 20 minims of tiucture 
of musk in an ounce of water and 'found that within $ to 1 hour 
after administration the total leucocyte count showed a definite 
■ ; i#.ctea,se. In order to confirm these observations, the drug was 
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administered iri the wards of the Carmicbael Hospital for 
Tropical Diseases, to healthy individuals as well as iri a group 
of six patients suffering from kala-azar with a marked leuco- 
pcenia. Powdered musk in doses of 1 grain was admiuistered 
to tlie subjects Z\ hours after food daily for seven consecutive 
days aud regular records were kept of the blood pressure, the 
rate, volume and tensiou of the radial pulse ; the total erythro- 
cytic aud leucocytic counts were done at the same time. As 
the counts done soon after musk is given are likely to be falla- 
cious 011 account of psychic and gastric reflexes set iip by the 
drug, we made observations at least two to three hours after 
the dose was given. Tlie blood counts were made before aud 
after the administration of musk and again at the end of a 
period of seven days ; even at tiris date no appreciable changes 
were observed in the count. The blood pressure, pulse rate, 
tension, etc., showed no appreciable changes. In healthy 
individuals (laboratory assistauts) no chauge iu the pulse rate, 
blood pressure aud blood counts could be observed after two 
grain doses of musk. The subjects, however, stated that they 
felt a general seusation of well-being in the stomach and that 
the drug seemed to produce an effect resembling in many ways 
a dose of carminative mbeture whicli was admiuistered to them 
with a view to comparing the effects. The results obtained in 
case of the kala-azar patients were similar to those observed in 
case of tlie healthy individuals and no appreciable rise in the 
leucocyte counts could be observed. 

Action on the Resjpimtory System: — In ariimals Under 
urethaue ausssthesia, injections of 10 — 20 mgm. of soluble por- 
tions of musk in 1 to 2 c. c. of water do not produce any marked 
change in the intratracheal pressure tracings. When, however, 
a cotton-wool pledget soaked iu musk solution is brought in 
elose proximity to the nose of such an animal, a distinet but 
very transient stimulation of respiration is noticed. This 
transient stimulation is also observed when a minute quantity 
of aqueous solution of musk is gently sprayed by means of a 
small syringe into the nasal mucous membrane of the ansesthe- 
tised animal. The time taken for the stimulation in the latter 
case, however, is longer thau when the musk is brought in 
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tuueh witli the nose. This is probably duc to the fact that 
odoiirous substauces must be in a volatile state to produ.ce 
typical odour rcsponses through the olfactory nerve-eudiugs. 
Musk solutions when sprayed directly into the tracheal mucous 
membrane through an opening in the tracheal cannula, how- 
ever, fail to produce the stimulation noticed in case of the direct 
application of the drug to the nasal mucous membrane. 
Tliese experiments show that tnusk has got no special aetion 
011 the respiratory system. Whatever slight stinndation of 
respiration is observed is probably entirely reflex brought about 
by the stiuiulation of the olfactory nerves of the nasal mucous 
membrane which carry the impnlses via the olfactory bulbs and 
traets to the higher ceutres in the hippocampal gyrus. From 
these areas, the respiratory centre in the medulla is probably 
stimulated through the condneting fibres passing from the brain 
to the corcl. This seems likely as musk is one of the most 
powerful of the odourous substances known. Valentin (1903) has 
estimated tliat a total of 0.02 mgm. (0,00,000,009 ragui, per litre) 
cau be distinctly smelt by human beings. From this, the strong 
sensory stimulatiou which is produced may be easily imagined. 
Uses of Musk in Medicinc: — Musk has been used by the 
Hindu physiciaus for a long time and forms the constituent of 
a uumber of preparations. lu the 'Bhavaprakasa' three varieties 
are deseribed, namely Kanirupa, Nepala, Kashmira. The 
first is deseribed as black and superior to otliers, and probably 
consists of China and Tibet musk imported via Kamrup. That 
from Nepal deseribed as being of bluish black in colour, is of 
intermediate quality, while the Kashmiree musk is inferior to 
all. The Hindu physicians regard the drug as a cardiac aud 
general stimulant, aphrodisiac, and employ it as an antispas- 
modic and anodyne in low fevers, chronic cough, general 
debility and impotence. Its fame as a cardiac stimulant is so 
gteat that it is almost the last resort when everything else has 
failed to support the heart. As a cardiac stimulant, it is pres- 
eribed sometimes alone and sometimes in combination witli 
'niakaradhwaja' (insoluble sulphide of mercury) and Sida 
cordifoUa (Berela or Bala). It is said to stimulate the brain, 
the respiratory and vasomotor centres in the medulla, spinal 
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cord and peripheral nerves. It increases the arterial tension and 
is said to stimulate tlie uro-genital organs. The elimiuatiou 
is by tlie urine, sweat and milk. lu low fcvers vvith prostra- 
tion, aneemia and general debility as a rcsult of chronic ailments 
it is particularly valued. Its use as an aphrodisiac in sexual 
impotence has been very much in vogue. Tamil pliysiciaus 
in South India prescribe tlie remedy iu cliildren in cases of 
convulsious combiiied with opium ; it has also a reputation of 
curiug dyspepsia and colitis. 

Musk was iutroditced in the Western medicine probably 
at the latter part of the hixteenth ceutnry. Since then, it has 
been prcscribed as a stimulant in mauy ailnients, e. g., typhokl 
fever, typlius, gout, iu lockjaw or tetanus, hydrophobia, 
epileptiform and hysterical attacks, chorea, wliooping cough, 
hiccough, asthuia, colic, etc. Crookshauk (1905) spoke well of 
the drug in acute specific infcctions resulting iu toxic iuvolve- 
ment of the ceutral nervous system, He used 5 .cjrains of 
the powdered musk every 2 hours with satisfactory results. In 
convulsious of cliildren, where uo defuiite causative factor can 
be determiued, musk has been used with proinising results in 
combiuation with chloral hydras. Still (1906) recommended a 
rectal injection of chloral hydras (gr. 5 to gr. 10 according 
to age) and tineture of musk (10 drops to 30 drops). It has also 
been used as a cardiac stimulant in cases of failing circula- 
tion, and palpitation of the heart under the belief that it raises 
the blood pressnre and improves the charaeter and volume of 
the pulse. Dr. Mitra of Kashmir (1898) fomid musk of great 
value iu cardiac asthenia due to plague. He used powdered 
musk with great benefit. The belief in the efficacy of the drug, 
however, is gradually changing. Musk was once official in 
the Eritish Phannacopoeia, but has since been removed. It 
was official in U.S.P. IX, but has been deleted from U.S.P. X. 

Ticture of musk is still very largely used by medieal men iu 
India in doses of 10 to 30 minims as a cardiac stimulant, in 
depressed conditious of the nervous system and as an aphrodisiac. 
Our own work, both experimental and clinical does not bear 
out the cardiac-tonic and leucocyte-raisiug properties attributed 
to musk. Whatever stimulant effect it might have is probably 
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rcflex from the olfactory ncrves on account of its strong sniell 
and from the stomach 011 account of its slightly irritant effect 
ou the mucous membrane. W'e liave already observed that 
patients who had receivcd a dose of musk have a feeling of 
warmth and well beiug in the stomach and this may reflexly 
produce slight stimulation of the heart and respiration. There 
appears to be 110 foundation for belief in its efficacy in epilepsy, 
chorea and in convulsious of children. In hysteriform attacks 
it probably acts in the very much the same way as strong 
smelling substauces such as asafostida, valerian, etc. In 
whooping cough and colic, its action probably resembles the 
drugs of tlie essential-oil group. From our observations, we 
have come to the conclusion that the importauce of nuisk in the 
indigenous luedicine in India has been very much over-rated 
and that it has not got any marhed physiological or tlierapeutic 
properties. 
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SILAJIT 

Asphalt ; Mineral Pitch, 

Vben.— -Sans. — SilajU, Silaras ; Hind., Guj, & Mar. —Sila jita ; 
Beng. — Sihjaiu ; Tam. — Uerangyum. ; Arab. — Hajar-ul-musa. 

SilajU is an exudation from rock-surface obtained in certain 
parts of India diiring the months of May and June when the 
^'eather is very hot. It is found in abundaiice in the lower 
Himalayan Iiills near Hardwar, Simla, and also in JSTepal. 
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Large quantities of it are unported iiito India froin Khatamaudu. 
A white variety is said to be collected froiu rocks ia Mount 
Abu. It may be meutioned here, however, that alum earth of 
Nepal which is sold iu Calcutta as w hit c silajit is quite a 
clifferent substance from tlie silajit used in the Hindu materia 
medica. Four varieties of silajit are described by the ancient 
Hindu writcrs : (1) the gold silajit which is red ; (2) the silver 
silajit which is white ; (3) the copper silajit which is blue 
coloured ; and (4) iron silajit which is blackish brown. Blue 
and red silajit are not found commonly and the variety mostly 
available is the fourtli variety which, from the therapeutic point 
of view, is considered to be active. The author's investigations 
were, therefore, mainly confined to this variety. 

Silajit is au important drug of the ancient Hindu materia 
medica and is extensively used by the Hindu physicians iu a 
variety of diseases. It is said to be efficacious agaiust pb.tb.isis> 
chrouic bronchitis aud asthmaj digestive troubles, reiial and 
bladder calculi, dropsy, uervous diseases, leprosy, diabetes, 
fracture of boues, etc. It is also used as au antiseptic in para- 
sitic diseases of the skin aud as au antiphlogistic. The 
Mohamincdan physicians included it in their materia medica 
three ceuturies ago and used it as an autidote to poisons aud in 
the treatment of disease. A similar produet called 'Momia' is 
obtained from some of the mountains in Arabia aud Persia and 
is extensively used by the hakims as an exterual application 
for inflammatory swellings, arthritis, etc. 

Chemical Composition ; — The general appearance of silajit is that 
of a compaet mass of vegetable orgauic matter composed of a dark-red 
gummy matrix interspersed witli vegetable fibres, sand and earthy 
matter. The gummy subslance dissolve^ in water and wheii waslied 
away leaves au earthy matter, vegetable fibres and a few black. round 
button-like masses (1/8 iuch in diam.) resembling petis. The insoluble 
matter is removed by straitiing through a thick eloth or flatmel, The 
fluid is allowed to stand in the sun wben a creamy substance rises to 
the top. The purified silajit (shodhiicu) is just like the concentrated 
watery estraet of the erude stuff. Both the erude aud purified samples 
have a decided urinoua odour and slightly bitter, saliue, somewhat 
jHtngent and astringent taste. The purified substance is nearly coni- 
pletely 8oluble in water and has ati arid reactkm. 



U'ater ... ... 8.85 

■Organic mattcr ... 56.20 

.Mineral matter ... 34.95 
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Iluoper w as the iir&t to analyt.e sifojit and tlae results of his analysis 
.ari- as follows : — 

Nitrogen ... 1.03 

Lime ... ... 7.80 

Potask ... ... 9.07 

100.00 i Phosphoric acid ... 0.16 

The organic matter yiekled to spirit a small percentage of brownish 
coloured wax-like substance wliich meltcd on lieating and burnt auay 
with a smoky flame. It retained tlie peculiar odour of the drug and 
had uo marked laste. It w as neutral in reaction and did not assume .i 
ervstalline stvucture when carefully evaporated from alcoholic solution. 
The tests ^ould iudicatc the presence of a mineral bydrocarbon of a 
bitiuninous nattirc. The bulfc of the dark hrown organic matter had 
the properties of humic acid. The drug, from a cheniical point of view, 
i,hould have some valuable mamirial properties. 

Wltite Silajit : — A sample of white silajit, which is considered lo 
be niore effective tiiali the black variety, was also esamined by this 
worker. It was a cream-coloured crystalline eotnpound with a strong 
uauscous odour. It was apparently of auimal origin and afforded 
gaseous ammonia when mixed with slaked lime. It yielded 64 per cent. 
of pure urea when determined from the amount of nitrogen given off by 
means of liypobromite of sodium. It appeared to be crude urea or 
evaporated urine in a solid state. 

A careful analysis of the ordinary silajit was carried out by the 
author and his co-workers. It does not contain auy compound of the 
nature of an alkaloid. The following table shows the percentage of 
dried extracts after distilling off the solvent. 

Crude silajit Purified silajit 

Solvent. amount dissolved amount dissolved 

in per cent. in per cent. 

•Chloroform ... 2.15 per cent. 

Ethyl acetate ... 1.12 „ ,, 

Alcohol (80 per cent.) 29.25 „ „ (cryst.) 

Water ... 22.66 „ „ 

Both the alcoholic extracts crystallised after several days and were 
■fotmd to contain benzoic acid; the ash left after ignition showed the 
presence of a larger quantity of lime. The crystals under the microscope 
looked like those of calcium benzoate. The ethyl acetate extract was 
crystalline in nature. It contained a substance soluble in alcohol and 
partially soluble in hot water, but practically insoluble in ether and 
chloroform. The crystals had a melting point of 187° C and were 
identified by further exatnmation to be those of hippuric acid. 
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The result of the atialysis shows that silajit is 
following substauces : — 



composed of tlie 





C 


(rganic 


Constituents 

Crude silajit 
per cent. 


Purified silajii 
per cent. 


Moistiire 






... 12.54 


29.03 


Beuzoic acid 






6.82 


S.58 


Hippuric acid 






... 5.53 


6.13 


Fatty- acids 






... 2.01 


1.38 


Resin and vaxy 


tnatter 


... 3.28 


2.44 


Gtims 






... 15.59 


17.32 


Albuminoids 






... 19.61 


16.12 


Vegetable matter, 


sand, 


etc. 2S.52 


2.15 



Moistiire was determined by drying the substance in the steam 
oven at a temperature not exceeding 90"C. Albuminoids were calculated 
from the total nitrogen, determined by Kjeldhal's process (modified) 
after deducting the percentage of nitrogen in the hippuric acid present 

The mineral constituents, as obtained from the asli by incineration 
of the substance at a duli red heat, are also appended in the following 
table : — 



Moisture 

Loss on ignition 

Ash 

Silica (residue iusoluble in HC1) 

Iron (Fe^) 

Alumiua (A1..0 ) ... 

Lime (CaO)" ' ... 

Magnesia (MgO) 

Potasli (K 3 0) 

Sulphuric acid (SO a ) 

Chloride (NaCl) 

Phosphoric acid (P 0.) 

Nitrogen 

Frora a comparison of the above results, it appears that there is 
not much difference between the crude and the purified silajit. The 
crude stuff leaves a residue after extraction with water which amounts 
to about 30 per cent., whereas the residue in the purified drug is only 
about J per cent. This may lead one to suppose that the purified 
silajit contains more extractives than the crude form. This would 
have been the case were it not for the fact that the hig-h percentage of 
moisture in the purified substance counter-balanced tlie insoluble matter 
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Pure silajit 


per cent. 


per cent. 


... 12.54 


29.03 


... 64.58 


52.63 


... 22.88 


18.34 


... 4.60 


2.69 


... 0.51 


0.64 


... 2.26 


2.61 


... 6.83 


4.82 


... 1.29 


1.20 


... 4.60 


3.81 


... 0.64 


0.97 


... 0.26 


0.57 


... 0.28 


0.24 


... 3.64 


3.36 
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in the crude stuff. The inam point of difference betwccn the varieties 
is that the chloroform and ethyl atetate extracts of the purified 
Siibstance deposit crystals of betizoic and hippuric neids, but tbere are 
tione m similar extracts made from the crude silajit. It would appear, 
theiefore, that a portion of the benraic and hippuric aeids rcmains free 
in the purified silajit. Probahly the salts of the heruoic and hippnric 
acids in the crude silajit are hydrolysed during- the process of 
purification. 

From the physieal characteristics and from a microscopical 
examination of the residue left after extraction with water, 
wliicli was maitily composed of sand, earthy matter and vegetable 
iibres, silajit would appear to be a substance of vegetable 
origin. Its chemical composition, liowever, shows the presence 
of hippuric acid and a higli i-ercentage of albumin oids, which 
makes this suppositiou doubtful. If hippuric acid is formed 
from the decomposition and decay of vegetable protein 
substauces without animal intervention, the amount of proteins 
must be in unusually higher proportions thau is oidinarily 
met with in Ihe vegetable kingdom. It is well-kiiovvu that 
bcnzoic acid can be easily formed from hippuric acid, in fact 
this is one of the commercial methods of its manufacture. It 
is further found that betizoic acid mamifactured from hippuric 
acid possesses a decided uriuous odour and we have alrcady 
raentiotied that the crude and the purified silajit possess this 
odour. The presence of gum and resin is also a point in favour 
of its vegetable origin, The other possibility is that silajit 
may be composed of the excrements of some animals which 
have been washed off by the rains from the hill-side and have 
been deposited in the crevices and low-lying roeks. During 
the summer the heat of the sun removes the moisture and leaves 
the residue like an exudation on the roek. The whole of the 
subject of the produetion of silajit requires further investi- 
gation. 

Thempeuiic Uses of Silajit : — Of all the remedies used by 
the Hindu physicians againSt diabetes, silajit is said to be one 
of the most efficaoious. It is said that 'uncler its influence 
fhlrst, polyuria, burning sensation and exhaustion disappear 
iqilickly'. It inarkedly helps the assirnilation of sugar. The 
„Hindu physicians use the drug in combination with milk or 
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grape juice, Purified silajit is also recommended to be soaked 
in the decoctious of one or more of the following plants as 
this is said ta iucrease its efficacy. Shorca robusta. (sala), 
Buchanania, latifolia (piala), Terminalia tomcntosa (asaua), 
Acacia famesiana (acacia), Catcchu nigrum (catechu), Termi- 
nalia chebula (myrobalan) , and Sida cordifolia (bala). 

The author has tried the purified drug by itself in a 
series of cases of diabetes mellitus in order to see what effect 
it had in this condition, The patients were selected at random 
as they came to the hospital for admission. The total carbohy- 
drate intake was fixed and kept strictly mider control. The 
total quantity of urine in 24 hours was carefully collected, 
measured, and' a' part of it was examincd every day for the 
quantity of sugar present. The blood sugar was also estimated 
from time to time. The patients were regularly weighed 
during the entire period of the trial. 

After admission, the patients were put on a strict diet of 
known carbohydrate value and soine time was allowed for the 
daily output of the sugar to rum to a constant level, The 
patients were then put on increasing doses of silajit (in pill 
form) till a maximum of 30 grains a day was takeu during 24 
hours. Careful observations on a series of diabetic patients 
showed that doses of silajit ranging from 5 grains to 10 grains, 
three times a day, for a period of 8 to 12 days, had no effect 
whatever either on the blood sugar or sugar in the urine. There 
w ; as no decrease in the total quantity of the urine passed, and 
tliere was no amelioration of such symptoms as thirst, eshatis- 
'tion, etc. The assimilation of carbohydrates was not improved 
iu airy way. The administration of insulin in these patients, 
rendered the urine sugar-free and the symptoms such as polyuria, 
thirst, etc, disappeared. 

When applied externally, silajit has been credited with 
antiseptic, parasiticidal, anodyne and antiphlogistic properties 
by the Hindu physici&ns. These are in all probability due 
to the free benzoic acid which it contains. It is well-known 
that benzoie acid which in concentrations of over 0.1 per cent. 
produces moderate local irritatiou, may in this way be useful 
as an application to sprained and bruised parts. Benzoic acid 
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is also responsible for the beaeficial action of silajit on the 
appetite and its use in dyspepsia. Its good effects in affections 
of the liver such as jauudice, its mild narcotic action, its anti- 
spasmodic effects in colics of all forms and spasms of niuscular 
tubes and asthma may also be attribnted to the presence of 
tliis acid and its salts. Silajit is used by the Hindu physicians 
in acute and chrouic bronchitis and benzoic acid and benzoates 
are administered in these conditions in the Western medicine 
especially for children and to old feeble persons with profuse 
tliin secretion. It undoubtedly promotes expectoration, pro- 
bably reflexly, by causing irritation of the throat and stomach. 
The Vaidyas prescribe the drug in arthritis and pulmonary 
tuberculosis ; 30 years ago, benzoic acid and its salts enjoyed 
a reputation in the Western medicine as a remedy for these 
conditions, but were given up. The indigenous practitioners 
also tised silajit as a diuretic and lithontriptic. Similar pro- 
perties were attribnted to benzoic acid in Western medicine. 
It will be seen, therefore, that most of the properties ascribed 
to silajit can be explained by the presence of benzoic acid and 
benzoates which are presenfc in it in large quantities and which 
we consider are the main active principles of silajit. 

Recently, Ray (1930) has shown that injections of extracts 
of silajit produce a rise in blood pressure and stinmlation of 
respiration in experimental animals. He thinks that, as benzoic 
acid and benzoates are known not to have any action on the 
pulse and blood-pressure, there must be some other active prin- 
ciple in the drug which has not yet been detected by chemical 
analysis. He suggests that some unknown body or a pyridin 
derivative raight be responsible. The experimental data given 
by tliis worker, however, do not appear to justify such a 
conclusion. 

Summary : — A fairly complete chemical analysis of silajit 
has been rnade. It contains besides gums, albuminoids, traces 
of resin and fatty acid, a large quantity of benzoic and hippuric 
acids and their salts. From the medicinal point of view, the 
chief active s\rbstances in it are benzoic acid and benzoates. 
Th.e benefits ascribed to it by the Hindu pbysicians in different 
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diseases may be attributed to this drug. Silajit has no effect 
either on tlie blood sugar or the urine sugar iu diabetes. 

Rcjcrencas : — 

(1) Chopra, E.. N., Bose, J. P., a nd Ghosh, N. N., 1926, Ind. Jour. 
Mcd. Res., Vol, XIV, p. 145, (2) Uay, P. C, 1930, Patna Jouinal of 
Mcdicinc, Vol. V, Jnly. 

SNA.KE VENOM 
Veen. — Sans. — Sarpavisha, G arah. 

The use of snake venom in the Hindu medicine is of 
comparatively recent origin as refereuces to it are chiefly met 
with. in such modern works as 'Ratnavali', 'Sarkaumudi', etc. 
Although the venoms of other suakes are mentioned, the 
venoms of the Indian cobra and Indian viper have been chiefly 
used. 

The Indian cobra — Naia naia vel trijmdians — varies from 
150 to 190 cm. in leugth and has a variable colour but is usually 
black. The head is generally golden yellow in colour, spotted 
with yellowish white marks above and pure white beneath. 
This species is distributed throughout the whole of Southern 
Asia from the South of the Caspian Sea to South of China, India 
and the Malay Archipelago. Scveral varieties of it are met with 
iu India, Naja tripudians and Naja, bungarus being the two 
formidable varieties. 

The Indian vipers. — Two poisonous snakes belonging to 
this group commonly occttr in India. (1) Daboia rwsselli vel 
elegans is about 200 cm. in length and has a beautiful grayish 
•yellow or light brown colour. It may be distinguished by 
three rows of brown black spots on the body, the outer two 
rows consisting of spots riuged with white edges. It is found 
all over the plaius of India particularly in Ceylon, Siam, Burma, 
Rajputana and Bengal. It has been met with. in Kulu and 
Kashmir valleys at an altitude of 5,000 to 6,000 ft. though 
generally it is an inhabitant of plains and valleys up to 2,000 
to 3,000 f t. The reptile is quiet in habit'and attaeks man only 
in self-defence or when it is provoked to attack. It produces a 
terrible hissing sound when in readiness to attack. 
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(2) Echis caiinata is auother viper which is frequently met 
with iii India. It is fouud in the North- Western Frontier 
Province, Baluchistan, the Pmyab, Shul, Rajputana, Central 
India and some parts of Madras and Ceylou. It is 40 to 50 cm. 
iii length aud has a brown or brownish-grey colour. The back 
is marked with two rows of whitish longitudinal zig-zag lines 
stretcliing over tlie wliole body. The npper surface of tbe head 
exhibits a yellowish rhomboidal spot looking like a cross. The 
body is covered with imbricated and keelcd scales which make 
a peculiar rustling sound when the reptile moves along. 

The poisonous glauds of the snakes are situated at the 
back portion of the upper jaw. The ducts are connected with 
tlie fangs. The poison is squeezed out when the snake closes 
the jaws tightly in the act of biting or swallowing. The 
venom is ouly a digestive secretion. Every time the snake 
swallows tbe food the poison is swallowed with it and helps in 
digestion, particularly of proteins, 

Physical and Chemical Chciracleristics : — The venorn is 
obtained by forcing open the jaws and squeezing the glauds 
into a sterile petri dish or by niaking the reptile bite a petri dish 
with a rubber membrane stretched over it. When fresh the 
venom is a clear transpareut fluid. It has a faintly acid reaction 
and its consisteuce varies from that of water to that of the white 
of an egg. When dried under a beli jar in the sun or over 
concentrated sulphuric acid, it loses 50 to 70 per cent. of water 
and is converted into a yellowish gramilar mass which can be 
powdered. The dried venom retains all the properties of the 
fresh venom, When kept in a liquid state it becomes alkaline 
with the deposit of a feather-like substance, but when kept in 
hermetically sealed ampoules in a cool dark place, it retains 
its potency for a long period. 

The venom is composed of variable amounts of proteins, albmnoses, 
pigments, mucus, epithelial debris, fatty matters, salts like chlorides 
and phosphates of calcinm, ammonia and magnesium, analogous to the 
conatituents of normal saliva. 

The cheinical nature, of tlie venom, however, is very variable and 
uficeftain, It resembles protein in its reactions since it can be precipi- 
tated with alcohol, tannins, etc, and does not diffuse through the 
dialysing toembrane. Armand Gautier (1883) belleved that th,e venom 
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contains aii alkaloid, which could be separated out bv palverising the 
venom wilh carbonate of soda and systematically estracting the mixture 
with alcoholic ether at 50°C, but olher workers have not sticceeded iu 
separating any alkaloid. Mitchel and Reichert 11884) showed that the 
cobra venom consists of 98 per cent. of albumin and only 2 per cent. 
of globulin, Viper venom- on the other hand consits of ncarly 25 per 
cent. glnbulins. 

Accordiug to Martin and Smith (1892) the cobra venom albmnoses 
can be fractionated into lietero-albumoses, proto-albumoses and deutero- 
albumoses, but tlie albumins contained in it are devoid of all toxic 
power. Many chemical substances like 1 per cent. solution of potassium 
permanganate, gold chloride, chlon'de of lime and eveti h.vpochloride of 
calcium (1 in 12), chromic acid, bromine water, 1 per cent. trichloride 
of iodine modify or delay the action of venom. There has been much 
discussion regarding the nature of the toxic principle in the different 
venoms (1902). Accordiug to Faust (1910-11) the chief toxic substanees 
in the cobra and rattle snake venoms are some uon-niirogenous priaciples. 
These are not glucosidcs but otherwi.se resemble saponins in their 
plrysical, chemical and pharniacologicaL properties. They are responsible 
for its action on the central nervous system. Cobra venom can stand 
the temperaturc of 100° C for a short time without losing all its activity. 
The toxicity of the cobra venom is not modified by filtration through a 
porcelain catidle, while that of viper veuom is altered considerably. Iri 
this way the non-diffusible albuminoid coagulable at 82°C and diffusible 
non-coagulable albnmose can be separated. The former which produces 
hEemorrhages has been called hcemorrlmgiri' and the latter which acts on 
the nerve cells of the respiratory centre has been called neurotozin. 
Most of the colubrin and viperin snake poisons mntain the hffirnolytic 
principle. In general it may be said that the first effect of the venom 
is to produce agglutination of the erythrocytes foHo-wed by their solution 
after a variable interval, -which depends on the lrind of snake and the 
potency of the venom. The agglutinating power of the venom is 
destroyed at a temperalure between 75 to 80°C maintained for 30 minutes. 
Different venoms differ in their h£emolytic power. Cobra venom is 
the most active in this respect and then follow the venoms of water 
moccassin, copper head, rattle-snake in the order iiamed. Variatiotis in 
susceptibility to this reaction are present in different animals. Dog's 
blood is most quickly and easily heemolysed in high dilutions, while 
the ox's corpuscles are least susceptible. The intermediate animals are 
the sheep, guineapig, pig and rabbit, etc. This variation, it is snggested, 
is duq to variation in the lecithin eontent of the blood. Ox's blood can 
be heemolysed eVen in very high dilutions of the venom in the presencc 
of lecithin. The hsemolytic power oi the venom is onlv slightly effected 
if the venom is exposed to 100°C for 10 to 15 minutes. Acton and 
Knowles (1913-14) have shown that most of the venoms consist of 
(a) htzmorrhccgin which has the property of destroying the endothelial 
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ot-lla limug the finer blood veaads and of giving rise to ecchymosib and 
cxtra\ asation of blood, (b) a cytolysin which du>s,olves both the red and 
white blood coipuscles, and (c) a fibrin ferment which causes an iutra- 
and extra-\aacnlar clotting leading to pulnionary embolism and death 
from aspliyxia and (d) a ncurotoxm which acts on the central nervous 
sistem as well as on the nerve eudings. 

The venom is also said to pobsess the power of destroying the 
bactericidal properties of the normal blood sera. Welch and IJwing 
(1894) explained that the rapid putrefactiou which sets in in the animals 
after poisoniug with cobra venom is dne to this property. This reduc- 
tion of the bacterieidal power of the normal sera is due to the fixation 
ol the serma coraplement by the venom. The venom has no actiou 011 
the ilitermediary body of the seram. Cahnette's antivenin has the 
restraining aetiou upon the venom ha^molysis and venom bacteriolysis. 

Pharmacological Action of Cobra Venom : — It was believed that the 
action of the cobra and viper venoms was the same and that the diver- 
gence of symptoms noticed m the two cases were only due to the differ- 
euce in the degrce of to.vicity. It \vas suggested later that these two 
venoms have eutirely different seats of action. Epstein (1930) studied 
the action of the South African cobra, Naia flava (Naia vivca) and 
found that it prodneed death by respiratory failure. The venom also 
has a direct action on the iuvoluntary muscles, contraction being followed 
by relaxation. Chopra and Iswariah (1931) have made a pharmacological 
stndy of the action. of the venom of the Indian cobra, Naia naia vel 
tripudians. The M.L.D. of the venom varies with the species of the 
animals ; cats and rats are less susceptible ; dogs, rabbits and nian 
are more easily affected. When given intravenously the venom produces 
an imtnediate effect, the animal dying within a few minutes of res- 
piratory failure provided a large enough dose is given. The absorp- 
tion is slower when the venom is given by the subcutaueons and 
intramuscular routes, death taking place in 4 to 24 hours. The venom 
is not absorbed at all from the gastro-intestiual tract or other rnucous 
membranes. The veuom has no effect on the activity of salivary, gastric 
and pancreatic secretions of mau in vitro. It slightly increases the 
tone of the musculature of the gastro-intestinal tract in cats and rabbits. 

Injections of «ub-lethal doses of the venom produce a small but 
persistent rise of blood pressure in experimental animals. This rise is 
not dne to any stimulant action on the accelerator mechanism of the 
heart or on the niyocarditim, None of the concentrations of the venom, 
however high or low, produce definite stimulation of the heart especially 
when it is failiug. Very large doses appear to act directly on the 
heart producing a marked depresskin and stoppage. The rise of blood 
pressure appears to be associated with the stimulation of the vaso- 
motor' centre in the inedulla as it is absent in decerebrated animals. 
The fail of blood pressure produced by large doses' has been shown to 
be due' to paralysis of the vaso-motor centre. The main action of the 
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venom in lethal and sub-lethal doses on tlic animals is 011 the respira- 
tory centre, the effeet being one of initial stimulation and final paralysis. 
The venom appears to have no effeet on the motor end-plates ia the 
diaphragm or other respiratory nwscles. Observations on animals Show 
that the venom produce initial stimulation of the higher parts of the 
hrain followed by paralysis. It has been shown by Chopra atid Cliowhan 
11931) that coutrary to the general belief the cobra venom has. a toxic 
aetion on lower organisms sucli as the Paramoecium caitdatitm, 

Pharmacological Aetion of Daboia Venom; — The venom of Russell's 
viper produces local abseesses, cellulitis or necrosis of the tissue at the 
site of the bite. This marked local aetion is due to large quantities 
(25 per ceiit.) of the globulins. The systemic effects are lueinorrhagic 
effusions in the splanchnic area and aseending paralysis of the ceutral 
nervous system. The tosicity of daboia venom is reduced to one-third 
wlien it is mised with formaline and incubated for some time. It 
digests fibrin on acconnt of the presence of fibrin ferment, trypsin. 
Lamb found that viper venom loses its coagulation power when it is 
heated to 75 to 80°C. The neurotosic coagulant substances present in 
it can be precipitated ont with alcohol. 

There has been a good deal of diyergence of opinion regarding 
the cause of death with Viper venom. Cuiminghani' (1894) reported 
that death in the aninials' bitten by Indian daboia is due to its direefc 
aetion on the central nervous system. Martin (1897) believed the cause 
of death to be intravaseular elotting. Later, lyamb and Hanna (1903) 
working on the Indian daboia also showed that the death was due to ex- 
tensive intravaseular elottiug. The minimum lethal dose for the rabbit 
is found to be 0.26 mgm. per kilogram intravenously. Fowls bitteu by 
this viper dfe withiti 30 seconds, dogs in 7 minutes and cats in about 
an hour ; the horses die in about llj£ hours. Acton and Knowles 
(1914) found the minimum lethal dose to be 0.5 to 2.5 mgm. per 100 
gms. of the wild rat, death occurring ia 8 to 14 hours. In rabbits and 
gnineapigs wlien letlial doses were giveu the aetion was not so rapid 
as is the case with cobra venom. The aetion appears to be mainly 
local, the venom being fised locally on account of the elottiug aetion. 
of the blood. In case of wild rats 8 to 9 mgm. intravenously was fatal 
in 2 to 4 hours in animals weighifig 700 gin. The animal at first 
showed restlessness, breathlessness and then became dyspnoeic, 
asphysial convulsions and paralysis of the hind limbs following. 
The death oecurs owing to respiratory failure, the heart continuing to 
beat for some time after the respiration stops. Frogs are least sus- 
ceptible. Chopra and Cliowhan (1932) have shown that the viper 
venom unlike cobra venom has little or no aetion. on the protozoal 
organisms. In experimental animals the blood pressure fail a with a 
rise in the volumes of the spleen and intestines and with engorgement 
of the splanchnic blood vessels ; the heart dilates at first and then stops 
in diastole. The effeet of the venom appears to be like that of 
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liistainine. Saline infnsions and adrenaline injections revive the anuiial 
by inereasing the blood volume and constnctiii£ the systemic blood 

TIie pharmacologieal action of the venom of Echis carinata is 
«similar to that of Indian daboia. It is marked by iutense local inflani- 
mation, ievere paiu and yangrene at the sita of tlie bite. Hfeinorrhage=i 
aud scro-sanKuinous. effusions are found in all the serous cavities — 
pleura, pericardium and peritoueum The blood pressure shows an 
euormous fail, the reflexes are reduced and fhially the heart becomes 
very feeble and stops in diastole. 

Therapeutic Uses of the Venoms : — Snake venom forms the 
constituent of a number of preparatious used by the Hindu 
physicians. Pills containing cobra venom are used in collapse, 
chorea, etc. With fresli juice of sugarcane, it is given in the 
treatment of ascites. It is said to be an irritant to the bowel, 
has a purgativc action and is used as a hepatic stimulaut. 
Certain classes of people in India take small doses of snake 
venom habitually by the mouth with the idea that it protects 
them from the effects of poisons and diseases. Snake venoms 
have been recently used in the Western medicine in the treat- 
ment of epilepsy, chorea, black-water fever, hsemophilia, etc. It 
is said that the pathological effect of any given venom on nian 
varies with the dose injected, and that though large doses may be 
lethal, small doses may produce beneficial physiological effects. 
In the treatment of epilepsy, the venom is given in doses of 
1/200 gr. by hypodermic injections, three to five such injections 
being given at eight day's interval, afterwards two more injec- 
tions of 1/75 gr. at 14 days' interval. If the symptoms do 
not disappear another dose 1 /25 gr. is recommended. The dose 
and the interval of the administration had to be varied according 
to the age of the patient and the nature of the iujury. 
Fitzsimons (1929) poiuted out that this method of treatment is 
not free from danger uuless the venom is properly prepared by 
skilled hands. 

Spangler (1925) used for non-specific therapy intramuscular 
injections of the protein of the venom of the rattle snake 
(crotalin) which contains a peptone and a globulin. He took the 
degree of eosinophilia . producecL as a guide to dosage and fre- 
<|ue&cy 6f administration of the proteins. . Usually the highest 
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rise in the percentage of eosinophils following venom protein 
injections in, doses of 1/400 to 1/50 gr. occurs by the second or 
third day. lu from five to soven days after injection, the 
eosinophils will usually have dropped to 4 per cent. or less, 
and the patient may be given another injection. The slrength 
of the dose is not increased if a given strength produces an 
increase of 8 to 10 per cent. eosinophils by the second or third 
day after an injection. By contimiing the injections the rise of 
eosinophils gradually becomes less, and fiually does not exceed 
normal limits. The patient is then non-specifically deseusitized. 

Cobra venom is also said to afford a means of diagnosing 
cancer — Formachidis test. This test depends upon the activa- 
tion by cobra venom of the hsemolytic action of seruni in the 
deviation of complement test, and the assertion is that the test 
occurs only with the serum of persons sufferiiig from malignant 
disease. Injections of venom of Vifter aspis are also said to 
protect animals agaiust fixed virus of rabies. 

The experiniental work by the author and his co-workers 
has shown that cobra venom is not absorbed from the gastro- 
intestinal tract. It is, therefore, difficult to see how the venom 
given by the mouth can produce the effects it is clainied to 
produce by the practitioners of indigenous medicine. Besides 
its irritant efiect on the gut, it does not appear to produce any 
other marked action. As regards the stimnlant action of the 
venom on the circulatory system, it is elear from the expexi- 
mental data obtaiued that cobra venom has no direct effect 
either on the myocardium or on the accelerator nerves in the 
heart. It undoubtedly produces a small but persistent rise of 
blood pressure probably on account of its stimulant action on 
the vasomotor centre in the medulla when it is given intra- 
venously. This effect would not be produced when the drug is 
given by the mouth. The margin between the stimulant and 
the paralytic dose of the venom on the medullary centres is too 
small to warrant the use of the drug by injection. There also 
appears to be no ratioual basis for its use in the treatment of 
epilepsy, chorea, hsemophilia, etc, for which it is given by 
injection by the practitioners of the Western medicine. 
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PART IV 

INDIAN MATERIA MEDICA 

One of tlie greatest difficulties which confront the workcr 
engaged iu research 011' the Indian indigenous drugs is to 
get autheutic information regarding the medicinal jriants 
growiug iu India. The materia medica of the indigenous 
systems is derivcd niainly from vegetable soitrces and is 
exteusive and heterogenous. In different parts of this vast 
country many different plauts are attributed medicinal pro- 
perties. Unfortunately the information regarding these is very 
scattered amoug the lavge uumber of old hooks aud periodicals, 
the majority of which are out of print aud difficult to obtaiu 
even in big _ libraries. Very little original research was 
done during the first cmarter of this ceutury and many of the 
receut publications on the subject contain data derived from 
the old literature, which sornetimes are not accnrate. The 
author rcceives letters almost daily from all parts of India and 
abroad for the supply of information regarding tbe medicinal 
properties and uses of flowers, roots, barks, leaves, etc, of plants 
reputed to have some medicinal property. Iu spite of the 
facilities at his disposal, the difficulty of obtaining tbe authentic 
information from the scattered literature is very great. The 
uecessity for a work in which all the valuable data could be 
concisely put so that it could serve as a guide to all 
those interested iu this subject has, therefore, been keeuly felt 
for some time past. With this object in view, the following 
list of medicinal plauts aud other materia medica has been 
compiled after studying all the procurable literature. It is 
hoped that the data coutained therein will be useful to 
those interested in the Indian indigenous drugs and will 
facilitate aud eucourage research in the subject. This will 
ultimately lead to differentiation between the potent aud inert 
drugs and to aii exteuded use of the more effective of these 
remedi es. 
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This part has been divicled iuto three sections. The first 
secticm deals eatirely witli drugs of vegetable origin, forming 
by far the largest ma]ority of the lemedies used in the indigen- 
ous medicine. This is the most complete list of Indian 
medicinal plants so far prepared, m as much as it contains 
several kuudred more names than any single publication on the 
subject/ To save space, the botauical descriptions and habitat 
of plants havc been omitted. The list has been alphabctically 
arranged so that it will be easy for the readers to find the 
particular drug 011 which he wants information. Abbreviations 
have been used to save space and to compress all the matter 
iuto a small liandy volume ; list of abbreviations used is given 
for ready leference. The scicntifie names of the plants and 
the names of the botanists responsible for the nomenclature are 
included for the simple reasou that different names in many 
cases havo been applied by different botauists to the same plant. 
Under Lhese cireumstances, the mere mention of the name of 
the plant without the name of the botanist, may give rise to 
confusion. The natural orders to which these plants belong 
come next ; when a number of plants belonging to the same 
genus have been diseussed the natural order to which they 
belong is ouly given with the first named. Important verna- 
cular names commonly used in the different provinces of India 
have been given and a separate index has been provided at the 
cnd. This will enable the reader to trace the plant if he knows 
one of the common vernacular names. For want of space it 
has not been possible to include all the vernacular names. The 
conditions in which the particular plant is used are briefly 
given. A spccial feature, which will not fail to attract atten- 
tion, is the deseription of the active principles of the plants 
as far as they have been worked out. The references to the 
important published literature concerning different plants frorn 
Indian, European and American sources up to 1930, have been 
included, It is hoped this will greatly enhance the utility of 
the book to the research workers. 

The second seetion deseribes the inorganic substances used 
Sn the indigenous medicine. It would be observed that tuost of 
fch$Se pr^duets are erude- salts or mineral ores, as they oecur in 
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nature. This shows that the art of adopting the metals and 
inetallic compouuds for medicinal purposes w as not highly 
developed. 

The third section deals with drugs of animal origin lu very 
much the satne way as the first section. From the large and 
varied collection of animal substances employed it would appear 
that the ancient physicians had some knowledge of the pro- 
perties of the gland and tissue products that are in use to-day. 
For the convenience of the reader other lists have been 
prepared and added to these sections. Lists of plants containing 
poisonons principles, such as cyanogenetic glucosides or other 
products yielding hydrocyanic acid, arsenic, barium, osalic acid, 
etc, have been given. Recent work regarding the plant reme- 
dies used ia the treatment of snake-bite and scorpion-sting has 
been reviewed. It is hoped that these lists will be usefnl to 
workers in different branches of scientific research and will 
stimulate the collection of further material of scientific or 
economic interest. 

The following literature has been consulted in the prepara- 
tion of this part : — 

*Fleniing, J. ... ... 1810 Catalogue of Indian Medicinal 

Plants and drugs. 

*Aiuslie, W. ... ... 1813 Materia Medica of Hindoostan. 

*Ainslie, W. ... ... 1826 Materia Indica. 

*McCosh, J. ... ... 1837 Topography of Assam. 

*Lindley ... ... 18S8 Flora Medica. 

*Butter, D. ... ... 1839 Medical Topograpliy of Oudh. 

♦Dollard, W. ... ••• 1840 Medical Topography of Kumaon 

and Shore valley. 

*Irvine, R. H. ... ... 1841 General Medical Topography of 

Ajtnere. 

*0'Shaughuessy ... ... 1842 Bengal Dispensatory, 

*rrvine, R. H. ... ... 1848 Materia Medica of Patna. 

*Birdwood, G. ... ... 1885 Vegetable Products of Bonibay 

Presidency. 

*Waring ... ... 1868 Pharmacoposia of India. 

*Baden-Powell ... ... 1868 Punjab Products— 2 Vols. 

*Stewart, J. 1,. ... ... 1869 Punjab Plants. 

*Mohideen Sherifi ... 1869 Strpplement to the Phannacopceia 

of India. 

29 
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ABBREVIATIONS 
The following are the abbrcviaiions uscd ; — 



Abortif. 


... abortifacieut. 


JJssen. oil 


... essential oil. 


Absorb. 


... absorbent. 


Expect. 


... espectorant. 


Afgh. 


... Afghanistan. 


Febge. 


... febrifuge. 


Alk. 


... alkaloid. 


Galact. 


... galactagogue. 


Alter. 


... alterative. 


Glucd. 


... glucoside. 


Atnenor. 


... amenorrhcea. 


Gonor. 


... gonorrhoea. 


Amorph. 


... amorphous. 


H. 


... Hindi. 


Antibil. 


... antibilious. 


Hsemat. 


. . . hsematuria . 


Anthelm. 


... anthelinintic. 


Hastnor. 


... liEemorrhage. 


Antid. 


... antidote. 


Ind, Baz. 


... Indian Bazars. 


Antidysen. 


... antidysenteric. 


Indjgn. 


... indigestion. 


Autilith. 


... antilithic. 


Inflam. 


... inflannnation. 


Atitimal. 


. . . antiinalarial. 


Irrit. 


... irritant. 


Antiper. 


... antiperiodic. 


Kau. 


... ICanarese. 


Autiplilegm, 


... antiphlegtnatic. 


Kash. 


... Kashmir. 


Aatiplil- 


... antiphlogistic. 


Lactag. 


.., lactagogue. 


Antipyr. 


... antipyretic. 


Last. 


... laxative. 


Antiscor.. 


... antiscorbutic. 


Iveucor. 


... leucorrhcea. 


Antisep. 


... antiseptic. 


M. 


... Madras 


Antisp. 


. . . antispasmodic. 




Presidency. 


Antisyp. 


... antisyphilitic. 


Mal. 


... Malayalam. 


Aper. 


... aperient. 


Mat. Med. 


... rnater-ia medica. 


Aphrodis. 


... aphrodisiac. 


Menor. 


... menorrhaagia. 


Arab. 


... Arabic. 


Mucil. 


... mucilage. 


Arom. 


. . . aromatic. 


Nep. 


... Nepal. 


Astrin. 


... astringent. 


Nutri. 


... nutritious. 


B. 


... Bengal. 


P. 


... Punjab. 


Bo. 


... Bombay 


Pers. 


... Persian. 




Presidency. 


Pklegm. 


... phlegmatic. 


Broncht. 


... bronehitis. 


Purg. 


... purgative. 


Burm. 


... Burma. 


Ref. 


... reference. 


Carrnin. 


... carminative. 


Refrig. 


... refrigerant. 


Catar. 


... catarrhal. 


Resolv. 


... resolvent. 


Cath. 


... cathartic. 


Restor. 


... restorative. 


Cholag. 


... cliolagogue. 


Rkeum. 


... rheumatic. 


Chr. 


... chronic. 


Rnbft. 


... rubefacient. 


Constip. 


. . . constipation. 


S. 


. .. Sanskrit. 


C. P. 


... Central 


Santh. 


... Sautflal. 




Provinces. 


SialDg. 


... sialogogue. 


Dec. 


... Deccan. 


Sing. 


... Singbalese. 


Decoct. 


... decoction. 


Stitn. 


... stimiilant. 


Denlule. 


... demulcent. 


Stomcli. 


... stomachic. 


Deod. 


. . . deodorant. 


Subst. 


... substitute. 


Diaphor. 


... diaphoretic. 


Syn. 


. , . synonym. 


Diar. 


... diarrhcea. 


Taim. 


... tannin. 


Digest. 


... digestive. 


Tox. 


... tosic. 


Diur. 


... diuretic. 


"U. P. 


.., United 


Dysen. 


... dysentery. 




Provinces. 


Dysmen. 


... dysmenorrlicea. 


Var. 


... variety. 


Dyapep. 


... dyspepsia. 


Vern. 


... vernacular. 


B)nimen. 


... emmenagogue. 


Vet. 


... -veterinary. 


Emol. 


... emollient. 


Vesic. 


... vesicant. 



SECTION I. 
INDIAN MEDICINAL PLANTS 

Their vernacular names, uses in the indigenous medicine, chemical 
compositions and references. 

(* Drugs discussed in the text. f Important drugs wliose 

investigation is likely tt> be useful.) 

Abelmoschus esculentus W. & A.; Malvacece; see Hibiscus esculentus 

Liun. 
A. moschatus Mocnch,; see I-Iibiscus abelmoschus Linn, 
Abies excelsa DC. ; Coniferae; stim., rubft. ; essen. oil 0.56%, bitter sub- 

stance, glucd. coniferiu; Sehim. Ber., 1892, Oct., 21; 1906, April, 

32; Arch. Pliarm., 1893, 290; 1900, 411; Jr. Pract. Chem., 1865, 243. f 
A. webbiana I/indl. (S., H. & B.-Talisapatra) ; leaves — carmm., espect., 

slomcli., tonic, astrin., used in asthma, broncht. etc. ; essen. oil; 

Schim. Ber., 1922, 5; 1923, 3; Ind. For. Rec, 1922, 368. 
Abroina augusta Linn. ; Sterculiacege ; (H. & B.-TJlatkambal, Bo.-Olaktam- 

bol) ; root bark — ernmen., in dysmen.* 
Abrus precatorius Linn.; Legmninospe ; fS. & Bo.-Gunja, H.-Gaungchi, E.- 

Kunch, M-.-Gundumani) ; seeds — purg., emetic, tonic, aphrodis., 

used in uervous disorder and cattle poisoning; abrin, glucd.; Ber., 

1903, 1142 and 3003.* 
Abutilon asiaiioum G-. Don. ; Malvacese; (H.-Kangahi, B.-Petari, Bo.- 

Kangoi;i, M.-Tutti) ; leaves — applied to nlcers, internally for stone 

in the bladlder and as an eye wash. v^ 

A. avicennffi Gsertn. ; (S.-Jaya, Bo.-Nahani khapat) ; bark — astrin. l|k 
A. graveolens W. & A. (II. &. B.-Barkanghi, M.-Tutti) ; d|ur. ; ffifcj., 

asparagin. lili 

A. indlcum G. Don. (H.-Kanghi, B.-Potari, Bo.-Kangori, M.-Perun-tut^; 

leaves — demulc, bark — astrin., diur., roots — in fevers, seeds — laxt., 

deinulc. ; mucil., asparagin; Pliarm. Ind., Vol. I, p. 209; Der. 

Pflanzer, 1909, 8. 
Acacla arabica Willd. ; LeguminosEe ; (H.-Kikar, B.-Babla, Bo.-Babhula, 

M,-Karu velum) ; gum — in diar., dysen., bark — astrin. 
A. cateohu Willd. (S.-Khadira, H.-Khair, Bo.-Khaderi, M.-Wothalay) ; 

astrin.; catechin, tann. ; Prac. Chem. Soc., 1902, 139; 1904, 171; 1905, 

398. 
A. concinna DC. (S.-Saptala, I-I.-B_itha, B.-Bon-ritha, M.-Shika) : aper., 

expect, emetic; saponin, alk.; Arch. Pharrn., 1905, 247. 
A, farnesiana Willd. (S.-Arimaedah, H.-Gand-babul, B.-Guya-babula, M.- 

Fikharu-vil) ; astrin., demulc; essen. oil; Schim, Ber.. 1901, April, 

16; 1903, April, 16; 1904, April, 21. 
A, ferrugineaDC, (Nep.-Khour, Berar.-Sonkhair, M.-Shimai-Velvelani) ; 

bark — astriti. 
A. faltsia Willd. 

A, taoguemontit Benth. (P.-Kinkar, Bo.-J!.atobaval) ; gum. 
JUIeucophliBjfiWilldf. (S.-Shveta-barburai H.-Safed kikar, B.-Safed Ba- 

ibul) j baik— astfin. 

t. poflesta WaJi, (p.-phtdahi, Bo.-Kantosarivo) j gum— restor. 
l fetfmtti'Wilt&. ;(H,-Bi5vul, K.umaon.-Agla„ «ep.-Atfu) ; leave— in 
" -,^ndign,„ blepdlng gums., antid. for snaka-p©isoti.. 
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Acacia pycuantha Bth. 

A. senegal Willd. (Bo.-Khor, Rajputana.-Kumta) ; gum— demulc, euiol,, 

in inflaiu. of intestinal mucosa. 
Acalypha frutlcosa Forsk. ; Euphorbiacea; ; (M.-Sinni-marum, Chinm-ka 

jhar, Ckinni) ; leaves — stomch., in dyspep. 
A. hispida Burm; (M.-Watta-tali) ; Sowers— in diar. 

A. indica hinn. (S.-Arittamunjayrie, H.-lChokali, B.-ifuktajurii ; emetic, 
subst. for senega, in broncht. and snake-bite; acalvphhie; 1*1131111. 
Ind., Vol. III, p. 293.t 
A. panioulata Miqttel. ; properties same as A. indica. 
Acampe papillosa Lindl. ; Orchidese. 
Acanthus ilicifolius Linu, ; Acantliace»; (S.-Harikusa, H. & B.-Harcuch 

kanta) ; expect., nerve tonic, used in asthma and snake-bite. 
Acer pictum Thunb., Sapindacea; (P.-Kanzal, U. P.-Kanchli) ; leaves— 

irrit. 
Achillea millefolium Linn. ; Composits» ; (Eo.-Rojmari, Ind. Baz.-Biranja- 
sif) ; stim., touic; essen. oil, HCN- glucd. achillein; Arch. Pharm., 
1846, 58; 1925, 561 (CC. 1926, I. 2593) ; Helv. Chim. Act., 1928, 258; 
Schim. Ber., 1929, 88. f 
Achtas sapota liinu. ; Sapotaceze ; (H. & B.-Sapota, Bo.-Chikali, M,- 
Shimai-eluppai) ; tomc, febge., diur., glucd. sapotin, alk.; Arner. 
Chem. Jr., 1891, 572. 
Achyranthes aspera Linn. ; Amarantacea; ; (H.-Latjira, B.-Apang, M,- 
Na-yurivi) ; purg., diur., in dropsy and snake-bite; Chem. News, 
1891, 147; Pharm. Jr. 1888, 946-t 
Aconitum balfourii Stapf . ; Ranunculacese ; (Nep.-Gobari) ; pseudaconitine 

0.4%; J. C. S. 1928, 1105. 
A. chasmanthum Stapf. (Kash.-Banbalnag) ; subst. for A. napelIUS ; 

alk. indaconitine 4.3% ; I. J. M. R., 1928, 873. 
■ A. deinorrhizum Stapf. (Mohra, Mavirabikh) ; poisonous ; pseudaconitine 
0.86%; I. J. M.R., 1928, 873. 
A. falconeri Stapf. (Bis, Bikh, Meetlia-tellia) ; poisonous. 
A. ferox Wall. (S.-Visha, H. & B.-Bish, Bo.-Vachnag, M.-Vashanavi) ; 

tos. alk., pseudaconitine ; I. J. M. R., 1928, 873.* 
A. heterophyllum Wall. (S.-Ativisha, H.-Atis, B.-Ataicba, M,-Ati 
vadayam) ; root — antiper., aphrodis., astrin., tonic ; amorph. alk. 
atisine; j. C. S., 1896, 1518.* 
A. laciniatum Stapf. (Kalo bikhmo) . 

A. lyooctonum I/inn. ; alk. lycoctonine; Arch. Pliarm., 1913, 8. 
A. napellus Linn. (S.-Viska, H.-Mithazahar, B.-Katbish) ; alk., sconitine; 

I. J. M. R., 1928, 873".* 
A. palmatum Don, (H.-Biklima, Bo.-Wakhma) ; in diar. and rheurn. 
A. soongaricum Stapf. 

A. spicatum Stapf. (Bikh, Kalo bikkoma donghi) ; tasic alk. bichaconi- 
tine; Arch. Exper. Pharm., 1925, 131; Proc. Roy. Soc. Lond., 1905, 
468; J. C. S., 1905, 1620. 
Acorus calamus Linn. ; Aroidlese ; (H, &B.-Bach, Bo.-Vaj, M.-Vashambu) ; 
emetic, stomcb., nerve tonic, in snake-bite; glucd. acorin; Ber., 
1888, 1912; alk.; Arch. Pharm., 1886, 465; essan. oil; Ber., 1901, 1021; 
1902, 3187 & 3195; Schim. Ber., 1916, 8; Jr. Amer. C. S., 1915, 2S87.*f 
Acronychia lauritolla Bhiine, ; Rutaceai ; (Sing.-Akenda) ; bark— itt uleers ; 
essen. oil; Pharm. Centralh., 1889, 659; Schim. Ber., 1912, April, 22. 
Actaea acuininata Wall. ; Ranunculaceaa ; O'Shanghnessy, Beng. Disp, t 
A. racenjosa.) nerve sedative, in chr. rheum.j O'Shaughnessy, Beng. Disp. 
A. splcata Iyinn. ; nerve sedative, in snake-bite. 

Aotinodapbtie diehotoma Forsk. ; Laurinese; (H.-Morpankhi, Bo.-Mayur- 
sikto) ; atitbielm., styptic? 
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Actinodaphne hookeri Meibsn. (Bo.-I'isa) ; leaves — iu urinary disordeis, 

seed oil— used in sprains; alk. actinodaphnine ; Jr. Ind. C. S., 1932. 
Actinopteris dichotoma Bedii. ; 'f ribe-As,pleniea? ; (H.-Morpankhi) ; styptic, 

antbelm. 
Adansonia digitata Linu. ; MalvaceK ; (H.-Gorakh-amli, M.-Paparapuli) ; 

pulp— aper., denmlc, in dvseu. ; adansonin; Jahrb. Prakt. Pharm., 

24, 100, 242; Jr. Soe. Chem. Ind., 1913, 778. 
Adenanthera pavonina l,inn. ; Leguminosfe ; (B.-Rakta-kambal, Bo,- 

Thorligunj, M.-Anai-gimdmuani) ; bark— in rheum., htemat, ; seeds— 

for boils, mflam. 
Adhatoda -vasica Nees. ; Acailtliacete ; (S.-Vasaka, H. & B.-Adulsa, B,- 

Bakas, M.-Adhatodail ; iu clir. broncht., asthuia, phthit,is; vasiciue; 

Jr. Ind. C. S., 1925, 31S; 1927, 541/ 
Adiantum capillus=veneris Lmn. ; l'ribe-Pteridea? ; (H.-Hansraj , Kasli.- 

Dumtuli) ; expecl., diur., emmen. 
A, caudatum Linu. (S.-Mayuraslnklia, P.-Adhsarita-ka-jari) ; for skin 

diseases aud diabetes. 
A. lunulatum Bumi. (H. & B.-Kali-jbant, Bo.-Hansraj) ; iu fever and 

erysipelas. 
A. pedatum Ivinu. ; iu chr. catarrb. 
A. venustum Dan. (H.-Hansraj, B o. -Mubarak) ; resolv., expeet., diur., 

emmen., in scorpion-sting. 
Adina cordifolia Hook. ; Rubiacece; (S.-Dliarakadamba, H.-Hardu, B.-Keli 

kadam, M.-Manja kadambe) ; febge., antisep. ; bitter principle. 
Adonls testlvalis L,inn. ; Ranunculacere ; glucd. ; Arch. Pharm,, 1896, 452. 
/96gle marmelos Corr. ; Rutacete; (S.-Sriphal, H., B. & Bo.-Bael) ; mar- 

melosin; in diar., dysen. ; Jr. Ind. C. S., 1930, 759. *f 
.ajrua Ianata Juss.; AmarantaceiE ; (S.-Astmabayda, H. & B.-Chaya, M.- 

Sirru-pulay-vavr) ; alithelm., diur. ; Apotli. Ztg., 1895, 346. 
^Ssculus hippocastanum L,inn. ; v Sapiiidaceae ; (P.-Pii) ; antiper. ; saponin; 

Coiupt. Rend., 1907, 1431; Moiiatsh. Chem., 1910, 657; Bull. Se. 

Pnarm., 1918, 65.f 
A, indica Hiern. (H. & P.-Kanor, Kash.-Hanudun) ; fruits given to 

horses iu colic. 
Aganosma calycina A. DC. ; Apocynaceae; (S.-Malati) ; in bilioUsness. 
A. oaryophyllata G. Dori. (S., H. & B.-Malati) ; tonic. 
Agarlcus albus. (H.-Chhattri, P.-Kiain) ; astrin., eath., resin— agaricin 

used in phthisis, diur., expect. ; Stewart, Punj. Plants. 
A. oampestrls LJnn. (S.-Chattrak, Bo.-Alombe) ; tonic. 
A. Igniarius. (Kash.-Bulgar jangli, P.-Kiain) ; tonic. 
A. ostreatus Jacq. (Cutcb & Bo.-Phanasa-alatnbe) ; in eseessive saliva- 

tion and stomatitis. 
Agati grandiflora Desv. ; Leguminosa? ; see Seseania gkandift^oiia, Pers. 
Agave americana Linu. ; Amarj-llidese ; (H.-Kautala, B.-Jungli anirash) ; 

roots — diur., antisyp., sap — laxt., emrneu., useful in scurvy; sapouius; 

Drageudorfr-Heilpnanzen, 189S, 134.t 
A. vlvipara Linn. (S.-Kautala, IL-Klietki, M.-Kathalai) ; used in coiitu- 

sions of drauglit cattle. 
Agerafum oonyzoldes Linn. ; Compositaj; (Bo.-Osadi) ; antilith. ; essen. 

oil; Bchim. Ber., 1915, April, 7; Jr. Ind. C. S., 1925, 273. 
Aglaia,roxburghianaMdq.; Meliaceje; (S., H. & B.-Priyangu) ; Iruits— 

eoplfng, astrin., in leprosy. 
Agr|morfia eupatoiium Linn. ; Rogacese; aroni., astrin., antbelm., diur.; 
j bssen. oil ; Dragendorff Heilpflanzen, 280. 
■AgiSPpyMMlftpens Beauv,,; Graniineae; glucd.; Cotnpt. Rend. 1897, 797. 
$%$uisf -Jtex«,el9a jRosfr.-i girnaruhegi ; (H^Mahsoitnb, Mj-Beim-marajn) ; 
/' ■r4gtf$l&. f itotfic; 'aflaatidS acid; Hooper, «Pharm. Jr,, ,1895,. 345. 
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Ailantus glandulosa Desf.; bark— anthclm., in dvsen. ; bitter substauce; 

Monatsli. Chein., 1927, 479. 
A. malabarica DC. (Bo.-Guggula-dhup, M.-Maddi-pal) ; carmiu., febgc, 

m dysen., snake-bite ; quassm, ailantic acid ; Phann. Jr., 1895, 345. 
Ajuga bracteosa Wall.; Labiatte; (KumaoB.-Ratpatha, P.-Khurbanri) ; 

bitter, astrhi., subst. for cinchona, diur., aper. 
Alanglum lamarckii Thwaites. ; Corrjacese; (S.-Ankota, H.-Akola, B.- 

Akar kanta, Bo.-Aukola, M.-Alangi) ; root— laxt., anthelm., fruit— 

touic, in leprovy; amorph, alk. alangine; C. C. 1893, 399.'*' 
Albizzia amaraBoiyin.; Leguminobai; (S.-Krishna sirisli, Bo.-I,ttlai, M.- 

Thuringi) ; in inflaui. and ulcers ; saponin ; Dragendorff, Heilpflanzen 

289. 
A. juiibrissin Durazz. (H.-Lal siris) ; in sauke-bite. 
A. lebbek Benth. (S.-Pit bhirisli, H.-Siris, Bo.-Motha biras, M.-Kot 

vaghe) ; in bnake-bite and scorpion-sting ; saponin. 
A. odoratissima Benth. (H., B. & Bo.-Siris, M.-Kar vaghe) ; cures night 

bliudness, tonic. 
A. procera Benth. (H.-Safed siris, B.-Kori, Bo.-Kinai tiliiri, M.-Konda 

vaghc) ; for gunis. 
A. stipulata Boivin. (II,-Siran, B.-Cliakua, Bo.-TJdala, M.-Kat turanji) ; 

for gunis. 
Aleurites moluccana Willd. ; Buphorbiacete ; (S.-Akshota, H.-Akhrot, B.- 

Jangli aklirot, M.-Nattu-akr6ta-kottai) ; oil of seeds — purg. 
Alhagi camelorum Fisch. ; Leguminosee ; (Pers.-Khar-i-buz) ; Iaxt., diur., 

expect. ; Hooper, Pharm. Jr., 1912, 35. 
A. maurorum Desv. (S.-Duralabha, H.-Jawasa, B.-Dulablabh&) ; last., 

diur., espect. ; manna; J. C. S., 1885, 943; Jr. Amer. C. S., 1918, 

1456. 
Allamanda cathartica Tyinn. ; Apocynacese; (Bo.-Jaliari sontakka) ; 

cath. ; alk., glucd. ; Pharm. Ind., Vol. II, p. 418. 
Allium ampelopraaum I,inn. ; Iyiliacese; bulbs used to liasten suppuration 

of boils. 
A. ascalonicurn Iyinn. ; (H.-Ek-kandia-lasun, B.-Gmidhun) ; aphrodis., iu 

earache. 
A. cepa, Linn. (S.-Palandu, H.-Piyaz, B.-Piyaj) ; diur., espect,, 

aphrodis., emmen.; essen. oil and organic sulphides; Pharm. Ztg., 

1903, 315; Schim. Ber., 1889, April, 44; Aren. Pharm., 1892, 434. 
A. leptophyllum Wall. ; Himalayan ooion ; bulbs — sudorific. 
A. maeleani Baker. (Ind. Baz.-Badsali salap). 
A. porrum Linu. ; (B.-Paru, Arab.-Kirath) ; contains As; Compt. Rend. ( 

1903, 202. 
A. sativum Linn. (S.-Lasuua, H. & Bo.-Lasaii, B.-Rasun, M.-Vallai- 

pund.u) ; in leprosy, rheurn., authclm. ; essen. oil 0.25% and organic 

sulphides; Pharm. Ind., Vol. III, p. 490; Arch. Pharm., 1892, 434. -1 " 
Alnus nepalensis D. Don, ; Cupuliferae; (H. & Nep.-TJdis, P.-Kolii). 
A, mtida Endl. (P.-Saroli, Kumaon.-Paya) . 
Alocasia indlca Scliott-. ; Aroidere; (S.-Manaka, H.-Mankanda, B.-Man- 

kachu) ; leaves — styptie, astrin., tuber — in piles, constip., anasarca. 
A. macrorrhiza Scliott. ; in scorpion-sting. 
Aloe abyssinica Lam.; Iviliaceee; leaves — emol. ; aloiu 13.6%; Arch. 

Pharm., 1905, 399. 
A. indica Royle. ; emmeft., anthelm., in chr. ulcers. 
A. littoralis Koeniug. ; laxt., tonic, iu spleen affections. 
A", perryi Baker. ; stomeh., tonic, purg,, usefvd iu dvspep,, jauudice, 
amenor. ; barbaloin, socaloiu; Ber., 1870, 1604; Pharm. Jr. 1871, 193, 
A. apicata Tkunb. ; (Birdwood, Veg, Prod. Bornbay). 
A. SUCcotrjna I,am. ; alojn, barbaloin; Ber., 1875, 1600; Compt. Reiid , 

1914, 185, 1189. 
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Aioe vera Lilin. (S. & B.-Ghrita kumari, H.-Glii kanvar, M.-Kattalai) ; 

fresli jnice— eatb., cooling, useful in fevers ; pulp— ou uterus; root— 

m colic; aloin, i<-obarl>al"iii, emodin; Arch. rliarm., 1898, 200; 

Bull. Soc. Oiim., 1S99, 668; 1900, 787; Arch. Pbarm., 1903, 346.» 
Alpinia albighas Roscoe. ; Scitainincte ; (B.-'f aro) . 
A. calcarata Roxb. ; subst. for Galanga. 
A. galanga Willd. (H.-Bara kuliujan, B.-Sugandha-vaclia, M.^Pera-rattai) ; 

stonicb., stim., carmin., used in flavourmg agent; essen. oil; 

Schim. Ber., 1910, Oct., 138; 1911, April, 19.* 
A. kbulanjan M. Sheriff. (Khulanjan) ; stim., carmin., stoinch., espect.; 

essen. oil; Sebini. Ber., 1890, April, 21; Pbarm. Jr. Traiis., 1884, 208. 
A. nutans Roscoe. (B.-Punnag champa) ; use same as Galanga; essen. 

oil; Schim. Ber., 1899, April, 53; Jr. Soc. Chem. Ind., 1917, 995. 
A. officinanim Hauce. ; (H.-Kulinjan, B.-Sugaadha bacba) ; stomch., 

stim., carmin.; galangin ; Pbarm. Jr. Trans., 1884, 208; essen. oil; 

Sebini. Ber., 1890, April, 21. 
Alstonia seholaris R. Br. ; Apocynacece; (S.-Sapta parna, H.-Chatiun, B.- 

Chhatim, Itf.-EdaknIa-pala) ; in snake-bite ; ecliitenine, rlitamiue, 

echitatnme; J. C. S., 1925, 1640.* 
A. spectabilis R. Br. ; alks. alstonamine, ditaraine, eebitamine, ecBUenine; 

Aun. Cbem. 1880, 144; 1886, 253. 
A. venenatus Brown. ; (S.-Rajaadana, M.-Pazliamunnipala) ; ripe fruit— 

in syphilis, in^anity, epilepsy and as tonic. 
Alteriinnfhera sessilis R. Br. ; Amarantacere ; (Bo.-Kauchari) ; galact, 

cholag., iu snake-bite. 
Alllnea officinalis Birui. ; Malvaceje ; (H., Dec, & Eo.-Gul-khairo) ; in 

snake-bite. 
A. rosea Linu. (vern. same as A oFSicinaUS) ; seeds — demule, diur., 

febge.; roots — astrin., demule. 
Altingia excelsa Norouha. ; Hatiiamclidere; (H.-Silaras, M.-Neri arisbi- 

ppal) ; expect., stomeh., antiscor. ; benzaldebyde, cinnamic aldebyde; 

Arch. Pharm., 1901, 506. 
Alyslcarpus longifolhis W. & A. ; Leguminosce ; roots — subst. for licpiorice. 
A. vaginalis DC. 
Alyxia stellata Rom. & Scb.,; Apocvnacete ; aBk.-, Bull. Inst. Bot. Buiten- 

zorg., 1904, Nr. 21. 33 (C C. 1905, H. 975). 
Amarantus anardana Hamilt, ; Amarantacete ; (H.-Chua, Bo.-Chuko) ; in 

serofula and diar. 
A. caudatus Lilin. ; (Himalavan name — Kedari-chua) ; leaves — osaltc acid ; 

Compt. Rend., 1886, 1043. 
A. farlnaceiis Roxb. ; diur. 

A. gangeticus Linu. (H,-L,alsag, B,-Dengua) ; poultice. 
A. hypocliondriachus Linn. ; astrin. 
A. mangostanus Binti. (H.-Chaulai) . 

A. paniculatus Miq. (B.-Chuka) ; in piles and diur. in strangury. 
A. spinosus Willd. (S.-Tanduliya, H.-Kanta bhaji, B.-Kanta nutia, M.- 

Mulluk-kirai) ; m menor., gonor., eezema and sanke-bite 
A. tristls Binn. (S.-Mekanada, Santh.-Pond-gandhari) ; demule., diur., 

in snake-bite. 
A. virldis Piim, (S.-Tanduliya) ; in snake-bite and scorpion-sting. 
Ainmania baccifera linn. ; Lylbracece ; (S.-Agnigarva, H.-Janglimendi, 

M.-Nirurnel-neruppu) ; to raise blisters in rheum. 
A. senegalensis Bam. (P.-Paugli mehudi) ; blistering agetlt. 
Amomnra aromaticum Roxb. ; Scitatnineffi; (H. & B.-Morang-ilachi, Bo.- 

vefdode) ; seeds and oil as other species of amomum , essen. 

oil; Schim. Ber., 1897, April, 48. 
A. melegueta Roscoe. ; carmin. for cattle; essen. oil; Schim. Ber., 1915, 

April, 38; Jr. Amer. C. S., 1917, 146S. 
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Amonium subulatnin Roxb, (S.-Brihat-upa-kunchika, II. & B.-T?ara-elachi, 
jSI.-Periya-yelakkay) ; stomch., useful in neuralgia, hcorpion-sting 
and snake-bite; essen. oil. ' 
A, santhioides Wall. (H.-IIayechi, B.-Ulach) ; seeds — stim., carmin. 

l'orly-five species oi Amonium are iminvestigated. 
Amoora rohituka W. & A. Meliacete; (S.-Rohitafea, H.-Harmliara, B.- 
Tiktaraj, M.-Raktarohida) ; aper., used in enlarged glands, liver 
and spleen diseases and corpuleiice. 
Amorphophallus campanulatus Blume. ; Aroidese ; (S.-Arsaghna, H.-Jimgli 
suran, B.-Ol, M.-Karuna kalang") ; stomch., tonic, rektor., carmin., 
iu piles. 
Amphicome emodi Iyindl. ; Bignoniacese ; (Kash.-Kaur) ; subst, for 
cbirelta; bitter alk.; Anu. Report, Ind. Museum, 1907-8, p. 21; 
Pharm. Jr. Vol. 79, 506. + 
Amygilalus coininunis Linu.; RosaceEe; (H. & B,-Badahi, M.-Vadain- 

kottai) ; diur., root — alter. 
A. persica I/inn. ; anthelm. ; Stewart, Punj. Pianis. 
Amyris commiphora Roxb. ; Burseracem ; see B&LSamodendrojj kox- 

bi/rrhii Arn. 
Anabasis multiflora Moq. ■ Chenopodiacea; ; (P.-Glialme) . 
Anacardium ocoidentale Linn. ; Anacardiaceas ; (H. & Bo.-K&jii, B.-Hijli 
bidani, M.-Mundiri-kai) : bark — alter., astrin.; fruit — applied in 
leprosy, corn, ulcers, counter-irrit. ; cardol, anacardic acid; Ber., 
1887, 1861; Jr. Ind, Inst. Sci., 1923, 133; 1923, 111. f 
Anacyclus pyretfirum DC. ; Compositsc; (S.-Akara-karava, H., B. & Bo.- 
Akarkara, M.-Akkirakaram) ; cordial, stim., sialog., in rlieuin. ; 
essen. oil., pellitorin or pyrethrin; Clieni. News, 1895, 94, 100; 
Ber., 1927, 2284; 192S, 246; J. C. S., 1930, 6.f 
Anagallis arvensis Linn. ; Primulacese ; (H.-JonldirMri) ; in gout, dropsy, 
as fish poison, snake-bite; saponin, enzyme; Jr. Pharm. Chini., 1846, 
339; Anu. Chim. Farmac, 1892, 20. 
Anamirta cocoiilus W. & A. ; Menispermacefe; (S.-Kakaphala, H. & E.- 
Kakmari, M.-Kakkay-kolli-virai) ; seeds — in nightsweats of phthisis; 
picrotoxin, coccrtlin, anamirtin; Ber., 1881, 817; 1898, 2958; Phar- 
mac. Chemie, 4tk edition, Vol. II, 1901, 1646. f 
Ananas sativa Liun. ; Bromeliacese ; (H.-Anannas, B.-Ari&ras, M.-An&sha 
pazbatn) ; leaves — anthelm., fruit — abortif. ; bromelin, As— 0,008 mg. 
in 100 g. ; Coinpt. Rend. 1914, 893 (CC. 1914. I. 1730) ; Pharm. 
Ceutralh., 1892, 32; alk., Apoth. Ztg., 1895, 895; Jr. Amer. C. S., 
1925, 1177. f 
Anaphalls neelgerriana DC. ; Couipositee; (Nilgiris.-Kaat-plaster) ; leaves 

— applied to wounds. 
Anastatica hieroohuntla L,inn. ; Craciferee ; (H. & Bo.-Garvaplml) ; in 

difficult labour. 
Andira araroba. ; Iveguminosce ; (goa powder) in ringworm ; chrysophanic 

acid; J. C. S., 1902, 1575; Arch. Pharm., 1925, 321, 436. f 
Andrachne cordifolia Miill.; Euphorbiacea; ; (P.-Gurguli) ; poisonous to 

cattle.f 
Andrographis echioides Nees. ; Acantliacese ; (M.-Peeturnba, Dec- Ranchi- 

mani) ; in fever. 
A. paniculata Nees. (S.-Bhunimba, H.-Kiryat, B.-Kalmegh, M.-Nila 
vembu) ; for griphig; and fever; kaltneghin; Amer. Jr. Pharm., 
1914, 349,*t 
Andropogon citratus DC, : Gramineae; (S.-Bhdstrina, H.-Aginghas, B.- 
Gandhabena, M.-Vasanapulla) ; diaphor,, stim., oil— carmin., in 
cholera; essen. oil; Pharm. Jr., 1923, 660; Schim. Ber., 1915, Oct, 
35; 1922, 43; Perf. Rec, 1926, 88. 
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Andropogon itrarancusa Roxh. (S.-Lamajjaka, H.-Lanvjak, B.-Karankusa) ; 

carniiu., stim., enuneii. ; es^en. oil ; Schim. Iler., 1892, April, 44; 

J. C. S., 1921, 1644; 1922, 2292; 1923, 2267; Bull. Imp. Inst. Lond., 

1924, 265; Iri d. For. Rec, 1922, 111. f 
A. imiricatus Retz. (S.-T"Mru, H.-Khas, B.-Khaskhas, M.-Vetti-ver) ; 

refrig., stomch., diaphor., diur., enraieu. ; esseti. oil; Cliem. S: 

Drug., 1914, 225; Jr. Ind. Inst. Sci., 1925, 147; Schim. Bcr., 

1902, 84; 1903, 76. 
A. nardiis L,imi. (S.-Guclicha, H.-Ganjni, B.-Kama-kher, M.-Kamakshi- 

pulln) ; UhL' samc as A. sti'RlCAlTS ; esscn. oil; Bull. Imp. Inst., 

1910, 144; Schim. Iler., 1913, 19. 
A. odoratus Tvi-^boa. (Bo.-Ushadhana) ; carmili. ; esseti. oil; Schim. Ber., 

1892, April, 44; 1912, April, 23; 1913, Oct., 19; Pliarm. Weekbl., 

1924, 1182. 
A. schuenantluis Liim. (S.-Bhutrina, H. & B.-Gandhabena, M,-Shaka- 

niirnpillu) ; aroiu., stim. ; e&^en. oil; Scliirn. Ber., 1911, April, 19; 

Oct., 17; J. C. S., 1922, 144. 
AiR'iltma scapifloruni Wight. ; Conimelinacere ; (H,-Siyah musli, B,- 

Kureli, Bo.-Sistiuilia) ; roots — astrin., tonic, in snake-bile. 
A. tuberosum Hara. ; astrin., touic; Stewart, Punj. Plants. 
Anemone olitiisiloba Dou. ; Ranunculaccm ; (P.-Rattanjog) ; esterually as 

a Mister, f 
Angelica glauca Edgw. ; Umbelliferui ; (P.-Chora) ; cordial, stim., iri 

dyspep. and constip. 
Anisochilus carnosus Wall. ; Labiatre; (H.-Panjiri-ka-pat, M.-Karpura- 

valli) ; stim., expeet. ; essen. oil. 
Anisomeles malabarica R. I!r. ; BabiaUe; (S.-Butan-kusliam, Bo.-Chodhara, 

M.-Karin-toomba) ; in colie and dyspep., in scorpioii-sting and snake- 

bite; esseti. oil. 
A. ovata R. Br. (Bo.-Gobuva) ; carmin., astrin., tonic, in uteriue 

affections. 
Anrectochilus setacciis Blmne. ; Orchidese; (Sing.-Wanna-rajah) . 
Anogeissus latifolia Wall.; Cornbretacere ; (H.-Bakla, M. -Vakkah) ; 

astrin., iu scorpion-sting- and snake-bite. 
Anona reticulata Linn. ; Anouacea;; (H.-Lona, B.-Noua, Bo.-RAmphal, 

JU.-Raiusita) ; bark — astrin., fruit — authelm. 
, A. squamosa Ivimi. (S.-Gaiidhagatra, H.-Sit&phal, B.-Ata, M.-Sita- 

palam) ; root — purg., aeeds — ivisectkide ; amorpli. alk., toxic. resiu; 

Jr. Ind. Inst. Sci., 1924, 232. -j- 
Anthemis nobilis Lilin. ; Compositte; (H.-Babuni-ke-phul, M.-Shimai- 

chamantipu) ; properties sanie as MaTric.ak.ia chamomiixa, 

flowers — stim., tonic, carmin. ; essen. oil anthemene, anthemic 

acid; Schim. Ber., 1903, 37; 1915, April, 41; 1922, 55; J. C. S., 

1914, 1829. f 
Aiithocephalus cadaftiba Miq. ; Rubiacere; (S. & H.-Kadamba, B.- 

Kadam, M.-Vella-kadamba) ; bark — touic, febge., astrin. in suake- 

bite; principle similar to cmcliotanmc acid. 
AntliriscHS cerefolium Hoffrn. ; Umbellif era: ; (Ind. Baz.-Atrilal) ; diur., 

stomch., deobst. ; essen. oil, s*lucd. apiin; Bull. Soc. Chim., 1899, 

368; Anu. Chim. Phys., 1843, 250. 
Antiaris innoxia BI. ; Urticacete; Pliarm. Jr. Trans., 1892, 1127 and 613. 
A. saccidora Dalz. 
A. tosicarin Lesch. (Bo.-Chandla, M.-Nettavil, Sing.-Riti, Burin.- 

Hmyaseik) ; fish and arrow poiton, seeds— febge., in dyseri.; glucds. 

a-antiariu, /8-autiarin, y-antiariu, antiaresill, toxicarin; Arcli. Pharm., 

1896, 438; 1908, 504; Ber., 1910, 3574; 1913, 2179.*t 
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Anticliaris arabica; Scropliularineas ; iu diabetes; Murrav, Driigs ot Sind. 
Antidesma alexiteria Linu. ; Euphorbiaeece ; (M.-Noli-taii-marani) ; leavc., 

— iu snake-bite. 
A. bunins Muell-Arg. (M.-Noli-tali, Nep.-Himal eheri) ; autid. to sauke- 

poison. 
Antirrliinum glaucum stocks. ; scrophukirineffi ; iu diabetes, earaelie; 

JMurray, Drugb of Siud. 
Apiimi graveolens Linn. ; Umbellifera? ; (S. & B.-Ajmoda, B.-Chauu) ; 
tonic, cannin., (liur., emmen. ; essen. oil, glucd. apiin. • Selihn. Ber., 
1909, Oct., 105; 1910, April, 95; Ann. Chim. rliys., 1843, 250. 
A. petroselinum. see PliTiiOsni.iNDM Sativttji Linu. 
Aplotaxis auriculata DC. ; Composita*; stim., in plilhisis, dropsr, jann- 

dice; N. vSen, Ayur. Med. ; Prain, Beng. Plauts. 

Aporosa lmdleyana Bail. ; Euphorbiacere ; (S.-Valaka, M.-Vettil) ; deroet. 

of the root — in jaundice, fever, headache, seniinal loss and iusanitv, 

Atpiilaria agallocha Roxh. ; Thymelreacese ; (S. & B.-Agaru, H., Bo. & 

M, -Agar) ; stim., earmin., tonic, iu snake-bite; essen. oil; Schim. 

Ber., 1928, 3. 

Aipiilegia vulgaris Linu. ; Raiimiculacece ; IICN-glucd- ; Pharm. Post. 

1891, 659; Bull. Soc. Chim. (3) 1898, 310. 
,Arachis liypogtea Linu. ; Leguminosfe ; (S.-Buclianaka, H.-Mungphali, 
B.-Chiner badani, Bo.-Bhui-cliane, M.-Nila kadalai) ; oil — aper,, 
emol.* 
Araciine cordifolia MuII. ; cattle poison; Prain, Beng. Plants.f 
Aralia pseudo=ginseng Denth. ; Araliaeete; aphrodis., stim. in dyspep,, 

vomiting-. 
Arctostaphylos uva ursi Spreug. ; Ericacea; ; astrin., cliur. ; N. Sen, Ayur. 

Med). ; Prain, Beng. Plants. 
Ardisia colorata Roxb. ; Myrsiuea; ; febge. 
A. humilis Vahl. ; stim., carmin. ; N. Sen, Ayur. Med.; Prain, Beng. 

Plants. 
Areca catechu Linu. ; Palma;; (S.-Gubak, H. & B.-Supari, Bo.-Sopari, 
M.-Kamugu) ; in snake-bite, anthelm.; alks. arecaine, arecaidline, 
arecoline, guvacine ; Ber. Pharm. Ges., 1920, 392; Jr. Praet. Cheni., 
1927, 147.* 
A. concinna DC. ; Palmce ; alk.; Arch. Pharm., 1901, 368; 1905, 247. 
Argemone mexicana Linu. ; Papaveracese ; (S.-Srigala-kantaka, H. & B.- 
vJialkanta, M.-Birama-dandu) ; oil — purg., antid. to suake-poison ; 
alks. berberine, protopine ; Jr. Amer. C. S., 1902, 238; Pharm. Rev., 
1901, 458; Arch. Pharm., 1901, 401. * 
Argyreia tulgens Cbois. ; Convolvulaceae ; leaves — antiphl. - 
A. malabarica Chois. ; (M.-Paymoostey) ; roots — cath,, leaves — used to 

promote maturation of hoils. 
A. apeciosa Sweet. ; (S.-Vriddhadiiraka, Il.-Samaudarka-pat, B.-Bichta- 

raka, M.-Shamuddira-pnchchai) leaves — antiphl. 
Arisaema curvntum Kunth, ; Aracese ; used as poisou. ; O'Shaughnessy, 

Beng. Disp. 
A. leschenaultii Blume. (Siug.-Wal-kidaran) . 
A. speciosum Mari, {P .-Kirabi) ; antid. to snake-poison. 
A. tortuosum, Schott. (P.-Samp-ki-Kumbl ; root — anthelm for eattle. 
Arlstolocliia bracteata Retz. ; Aristolochiacea; ; (S.-Dhumrapatra, H.-Kira- 
mar, M.-Adutina-palai) ; purg., anthelm., enimeu., autide to snake- 
poison ; volatile substauce and alk. ; Pharm. Jr., 1891-92, 551 ; 
Pharm. Ind., Vol. III, p. 163; Arch. Rxp. Path., 1891, 232; Henry, 
Plant Alkaloids, 1924, p. 376t 
A. indicu Linn. (S.-Rudrajata, H. & B.-Isharmul, M.-Ichcliura-mula) ; 

emmen., iu snake-bite; alk.; same as A. BRAC'fEA-TA. 
A, longa Linn. (Ind. Baz.-Zarwaud-i-tawil) ; iu cobra-bite. 
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Aristolodiia reticulata Nuttal. ; N. Sui, Ayur. Med. ; Prain, Beng. Plants. 
A. rotmula Linu. (Iml. Baz.-Zarutt'aiid-i-gird) ; projjerties similar to A 
in'dica; alk. aristolochine ; Arch. Exper. Path. Pharm,, 1S91, 282 
aud 642 
A. roxburglilana Klotz. ; used in bowel complaints. 
A. serpentaria Limi. ; e»i.eu. oil, bitter substance ; Ga/. Chim. Ital., 

1887, 313; jr. Pharm. Chim., 1911, 399. 
Arnica niontana Binn. ; CompositM ; stim., sedative, resolv. ; N. Sen, 

Ayur. Med.; Prain, Beng. Plants. 
Artabotrys suaveolens Blume. ; Anonaceie; in eholera ; alk. artabotrine; 

PWI. Jr. Sci, 1929, 259. 

Artanema sesamoides Benth. ; Scrophularinese ; (S.-Kokilakaha, Il.-Neer- 

liiulli) ; decoot. of root — giveu in rheum., diar., stone, syphilis, 

opthalmia, sceds — cure biliousiiess, improve vitality and favour 

conception.f 

Artemisia absinthium Binn.; Composita?; (H & Bec.-Vilayati afsantin) ; 

tonic in intermittent fevers; glucd. absinthin, essen. oil; Arch. 

Pharm., 1892, 94; (Sebini. Ber., 1930, 92; Bull. Soc. Chim., 1898, 537. 

A. aiinua Bmn. ; essen, oil.; Sclihn. Ber. 1905, April, 86; 1907, April, 14; 

Chcm. & Drug. 1917, 376 aud 746. 
A. biennis Willd. ; essen. oil.; Gildemeister-Hoffmann, 2, Aufl. III. 698. 
A. indica Willd. ; O'Shaughnessy, Beng. Disp.f 

A. maritima Binu. (S.-Gadadhar, H.-Kirmala, Bo.-Kiramani owa) ; 
flower heads — anthelm; santonin, bitter substance, artemisin; J. C. 
S., 1896, 59; I. M. G., 1924, p. 537; In Kurram valley it was found 
to contain 1.75% santonine; Onarterly Jr. of Pharmacy & Pharnia- 
cology, 1932. ■• 
A. persica Boiss. (Bo.-Pardesi dawano) ; tonic, febge., verinifuge. 
A. saerorum Bedeb. fP.-Tatwen) ; ^iven to horses in head affections. 
<A. scoparia Waldst. & Kito. ; (P.-Jhau) ; purg. 

^A. siversiana Willd. (Bo. -Afsantin) ; tonic, febge., authelni enuneii. 
'A. viilgaris Binn. (S.-Nagadamani, H.-Nagadouna, B.-Nagdona) ; 
antlielm., antisep., expect. ; essen. oil; Schim. Ber., 1904, April, 97; 
1913, April, 25; BuU. Imp. Iust. Bond., 1913, 436; Jr. Pharm. Soc. 
Japan, 1924, 510. 

The followitig specis of Artemisia are uniiivestigated : — . 
A. amygdaluia Dcne., A. campbellii Hk. /. & T., A. caruifolia Ham., 
A. desertorum Spreng,, A. dracunculus Linn., A. macrocephala Jacq., 
A. minor Jacq., A. mollissima D. Don., A. moorcrofti&na Wall., A. 
parviflora Roxb., A. roxburghiana Bcss., A. royleana DC, A. salsol- 
oides Willd., A. stracheyi Hk. f. & T., A. strieta Edga w., A. tourne- 
fortiana Rchb., A. vestita Wall. (Hk. Fl. Br. Ind.). 
Arthrocneraum indicum Moq.; Chenopodiacete ; (S.-Subhar, B.-Jadu 

palang, Bo.-Machola, Al.-Uinari) ; in scorpion-sting. 
ArthrophyHum blumeanum Zoll. & Mor. ; Araliaceae; alk.; Bull. Iust. 

Bot. Buitenzorg. 1902, XIV. 24; Meded. Baiids Planteut. 1902, 73. 
Artocarpus Wrsuta Bamk. ; Urticaceaj; (Bo.-B.au plianas, M.-Aiijalli) ; 

leaves — in bubos and swelled testieles. 
A. integrifolia Binti. (S.-Panasa, H. & B.-Kanthal, Bo.-Phanas, M.- 
Pildpazham) ; leaves — in sldn diseases; root — in diar., juice — iu 
glandttlar swelling, in snake-bite; morin, cyanomaclnrin ; J. C. S., 
1895, 337; Proc. Chem. Soc, 1902, 139; 1904, 170. t 
A. lakooeha Roxb. (S.-Bakucha, H. & Bo-Dahua) ; seeds — purg. 
Arum curvatum Roxb. ; Aroidere; Stewart, Funj, Plants. 
Asagraa officinale Lindl. ; Biliacete. 

Asarum europoeum Binn. ; Aristolochiacea; ; (S.-TJpana, H. & Bo.-Taggar) ; 
roots and! leaves— emetic, catli. • esseu. oil, glucd. ; Jr. Pharm. Chini.. 
1911, 399; Ber., 1888, 1057. 
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Asclepias curassayica I v iim. ; Asciepiadea: ; (FI.-Kakatundi, Bo.-Karki) ; 

iMiietk', htyptic ; glucd. usclepiadiu, vincetoxin; Areh. p;xper. l'atli., 

1885, 389; Compt. Ktnd., 1885, 277; Jr. Pharm. Cliim., 1S84, 210. t 
Asparagus adscendeus Roxb. ; Liliaceu;; (Il.-Safed nuvdi, Bo.-Saijheta 

murali); denralc, galaet., lonic ; asparagin. 
A. filicimis Haiti. (P.-AUipulli) ; loot-tonie. and aM.rin. 
A. gonoclados Baker. (B.-Satamuli, Bo.-Sluitavari, M.-Kikivari) ; root — 

aphrodis, uscd hi gonor. 
A. oilicinaiis Ivinn. (II.-IUil>u.n, B.-Hiknat ; deinulc, diur., tnnic, 

aphrodis; essen. oil, aspm'agin, lyrosin; Arcli. Rxp. I'alh. I'liarm., 

1894, 205; Gesch-Ber., 1909, April-Sept. 
A. punjabensis; (r.-Seusarpdl) . 
A. race'mosus Willd. (S. & B. -Skalamu li, Il.-Shatawar, Eo.-SaU'tvari, 51.- 

skiirai shadavari) ; root— refrig., demulc., diur., antidyt-en. 
Aspliodelus fistniosus L,inn. ; IAliaeea: ; (I'.-Piazi) ; diur. 
A. tenuifolius Cavan. (l'.-l'iazi) ; seeds — dinr. 
Asplenium adiantiiiii=niginm L,inn. (Hug. — Black spleen Wort) . 
A. ceterach Uinii. 
A. falcatum Willd. (Bo.-IVma; M.-Nela parma maravara) ; in eularge- 

meut of splccn, incoiithlencc of urine, caleulus, jauncliee, malaria. 
A. parasiticum Willd. (Bo.-Moha. pana, M.-Kari-beli-p&una-iuaravara) ; use 

saillC as A. l'WI.CATUM. 
A. ruta-miirariu Linu. (I f ,ng.-Wall Rue) ; expect., subst. for Maiden-hair. 
A. trichomanes Lhm. (M.-Myie conday) ; aiitlielm. 
Aster trinervius Roxb. ; Conipositcc ; m hcemor., malaria; Chinese Mat. 

ftied. 
Asteracnntha auriculata Ness, scc Hygkophiia spinosa 'L'. Anders. 
Asteriastigma macrocarpa Bedd. ; Bbdnea?; (M.-Vellauangu) ; oil from 

seeds i.s believed to be a valnable medicine ; Cnmpt. Rend., 1925, 

181, 1089. 
Astragaius Iiamosna Lhw. ; L,egumiiio.s;e ; (IT.-Purluk) ; emol., demulc; 

a guui-like tragacaiith; Miami. Centralli., 1924, 637; ApoUi. Ztg., 

1924, 632. 
Astragalua heratensis Bnuge. (I'ers.-Gabiua). 
A. multiceps Wall. (l'.-Kaiideri) ; seeds — for colic aud leprosy. 
A. sarcocol a Dymoek. (H.-Anjira, Bo.-Givjar) , gum — aper.; Apoth 

Ztg., 1920, 113; 1924, 632; Pliarm. Centralli, 1924, 637. 
A. strobiliferus Royle, (Pcrs.-Kon) : gum-like tragacaiith ; ] 'harui . 

Centrulh., 1924, 637; Apoth. Ztg., 1924, 632. 
A. tribuloides Delile. (P.-Ogai) ; seeds — demulc; pliarm. Centralli., 

1924, 637; Apoth. Ztg., 1920, 113; 1924, 632. 
A. virus Oliver. ; fitmi — emnl., demulc. 
Asystasia coromaudeliaua Nees. ; Acauthacera (S.-Lavana-valli, M.-Medday 

keerai) ; juice of the plant given in swellings, wornis and rlieuin. 
Atalaiilia monopliy.'la Corr. ; Rntaeete; (S.-Alavi-jambira, Bo.-JMakad- 

lindiu, M.-Kattu-ehiinichchaiii-paraiii) ; root — antisp., stim., in 

snake-bite. 
Atriplex hortensis Tvinu. ; Chenopodiacece ; seeds — bapoiiin ; Pliarm. 

centralli., 1926, 435. 
A. laciniata Linu. ; saponin; Kew. Bull., 1909, 397. 
Atropa acuminata Royle. ; Solanacea; ; 0'shaughuessy, Beiig. Diup. 
A. beflndoiina Linu. (H.-Sag-angnr, B.-Yebraj, Ho'.-Girbuti) ; sedalive, 

antisp., anodvue, atropine, hvosevaniine ; Pliarm. ]r., 1889, 461; 

J. C. S., 1899, 72; 1901, 71;"l908, 2077; 1912, 957; I. J. M. R., 

1926, 535. " 
Atylosla barbata Baker. ; L,cguminos:e ; (S.-Mashaparni, M.-Peruvidukol) ; 

roots — in rlieum., biliouKiie.-is, fever, cmisumption and swelling. 
Avena fatua Linn. ; GraiuiueEe ; (II.-Kuljud) ; used aa poisou. 

30 
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Avena sativa Linu. ; As— 50 liijf. iii 100 g. fresli plaiit and 62 mg. in dry; 

Compt. Remi., 1914, 268 (C. C. 1914, II. 885). 
Averrlion bilimbi Linu.; Geraniaeeu--; (H.-Belambu, B.-Blimbi, Bo.- 

Blimbu, M.-Bilimbikay) ; astrin., -.tomeh., refrig. 

A. carambola Linu. (H.-Karmal, B.-ICamranga, Bo.-Karamara, M.- 

Tamarta) ; fruits — antiscor., used in fevers. ; acid potasium oxalate. 
Avicennia ojflcinalis Linn. ; Verbenactffi; (B. -Bina, Bo.-Tivar, M.-Nnllu- 

mada) ; bark — astrin., in small pox. 
X. tomentosa Roxb. (H, & B. -Bina, Bo.-Cberia) ; ruol — aplirodis, bark— 

astrin; lapacbul; Arcb. Pbarm., 1913, 351. 
Azima tetracaiitlia Bani. ; Salvadoracea: ; (S.-Kundali, II.-Kuntagur- 

kamai, B.-Trikanta-gati, Bo.-Sukkapiit, Jl.-Sungain-cbedi) ; clivir., 

in rlieum., dropsy, dyspep., chr. diar. 

Balanites rosburghii Planeb. ; Simarubeie ; (S.-Ingudi, H. & B.-IIingan, 

Bo.-IIiuger, M.-Najunda) ; purj>., aiitbelm., expeet., in snake-bite; 

saponin; AtcIi. l'liarm., 1901, 363. 
Baliospermum asillare Blume. ; Buphorbiareic ; (3., II. & B.-Dauti, Bo.- 

D&ntimnl, M.-Naga-danti) ; root and secd—pnrg. aiid in snake-bite; 

leaves — in astlmia. 
Ballota limbata Bendi. ; Labiatre; (P.-Bui) ; leaves — applied for inflam. 

of gunis anri ophtlialniia. 
Ualsamodendron mukul llook. ; Burscraeea? ; (S.-Guggulu, H., B. & Bo.- 

Guggul, M.-Gukkulu) ; demulc. , aper., alter., cannin., antisp., 

cmmen.; Sebini. Ber., 1925, 110.' 

B. jnyrrlia Nces. (S.-Rasagandba, H.-Bol, B.-Gandbarasb, M.-Vellaip 

polmu); in dvspep., cliloro^is, aruenor. ; essen. oil, bitter substance; 

Analyst, 1909," 519; i v -rch. Phartn. 1906, 412. 
B. opobalsamuin Kuntli. (H. -Balasan, Bo.-Habbul balasan) ; fvuit — 

eannin., expect., slim. ; balsam — astrin., demulc, given in dis- 
* chargcs from genito-urinarv organs; essen. oil, bitter substance; 

Arch. rhariii., 1895, 241. 
B. playfairii Hook, {Bo.-Meena-liavma) ; expecl., in rheum. ; saponin ; 

l'hanu. Jr,, 1913, 369. 
B. pubescens Stneks. (Bo.-Bayisa-gugul) ; in Dellii boil. 
B. roxbEirgliii Arn. (S.-Kumiula, B.-Gttgala, Bo.-Gugal, M.-Gukul) ; givm 

— denmle., aper., carimu., alter. , m snake-bite and scorpiou-sting. 
Bambusa arundliiHcea Betz. ; Gramiuea: ; (S.-Valisa, B. & H.-Bans, Bo.- 

Mandgay, M.-Mangal) ; leaves — used in hseuietemesis and vet. 

practice, bamboo nianna — tonic, useful in lever, cougli, in snake- 
bite, ctc. ; cholin, betain; Z. Pbysiol. Cbem. 1909, 113; 1911, 388; 

nuclease, nrease, proteolytic enzynie, diastatic and emulsifying 

enzyme; 'l. Physiol. Cbem., 1911,' 456; 'bangsolocb.au', 'tabashir' ; 

Centralblat. Agri. Chem., 1887, 789; cyanogenetk- glucd. ; Bull. 

Acad. St. Petersbg., 1911, 397. f 
Itarleria ciliata Roxb. ; Acantliacere ; N. Sen, Avur. Med. ; l'rain, Beng. 

Pianis. 
B. courtallica Ness. (S.-Clielliasaliacharam, M.-Venkurunji) ; decoct. of 

root— iu rlieum., pneumonia, oil— boiletl witb leaves in car and 

eye disease. 
B. cristata Linu . (S. & B.-Jbinti, P,-Tadrelu) ; in snake-bite, decoct.— 

snbst. for liuman tnilk. 
B. dichotoma Roxb.; stim., demulc. 
B. longifloraLinn.; decoct. of the root is giveu in slriclure, dropsy 

and stoue. 
B. noclillora Linu. ; decoct. — subst. for liuman milk. 
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Barleria prionitis binn. (S. & Bo.-Vajra danti, B.-Kaiitdjati, Pl.-ICatsareya, 

JL-Shemmuli) ; m catar., cough, anasarca; alk. 
Ji. strigosa Willd. (B.-Dasi, Saiith.-Raila-baha, Bo.-Wdhiti) ; root— used 

in severe spasmodic cough. 
Barringtonia acHtaagula Guzrin. ; Myrtaceoe; (S.-Dhdtriphai, B.-Hijal, 
H.-Hijjal, Bo.-Samudraphala, M.->Samutra-pu]lam) ; emtic, expect., 
fish poi.son; glncd. -saponin barringtonin ; Pharm. Wcekbl., 1903, 
729. 
B. racemosa Blume. (S.-Samudrapad, H.-Norvishee, B.-Samudraphal, 
M. -Samudra) ; cooling ; fruit--in cougli, asthma, diar. ; root— similar 
to cinchona; glucd. -saponin. 
B. speciosa Forst (Burm.-Kyi, Andatuaii.-Dodda) ; narcotic, stupefies 

fis.li; glncd. -saponin barringtonin ; Pliarra. Weekbl., 1903, 729 
Basella alba binn.; Chenopodiaeeoe ; (S.-Potaki, H. & B.-Poi, M.-Vasla- 

kire) ; leaves— demulc., cooling, used in urticaria. 
B. rubra binn. (S.-Putika, H.-balhachlu, B.-Rakto-pui, M.-Shivappu- 
vasla-kire) ; leaves— in catar. affections and to hasten suppuration. 
Bassia butyracea Roxb. ; Sapolaccce; (H.-Phabvara, Kep.-Cliuri) ; fat— in 

rheum., emol. 
B. Iatifolia Roxb. (S.-Madhuka, H. & B.-Mahua, M.-Kattn-irrupai) ; 
flowers— astrin., tonic, appetisiug, bark— astriu., tonic, alk. iu leaves; 
Bull. Inst. Bot. Buitcnzorg. 1902. XIV. 30. ,f 
B. longifolia bhm. (S.-Madliuka, H.-Mohua, B.-Mohuva, Bo.-Mahwa, 
M.-IUupai) ; bark— astrin . , emol., flowers— stim, , anthelm., used in 
snake-bite ; a poisonous saponin, mowrin, bitter substance ; Ber. 
Pharm. Ges., 1918, 100; Bioehem. Jr., 1909, '94; Pliarm. Jr„ 1909, 
364; Z. Physiol. Chetn., 1919, 31.' 
B. malabarica Bedd. ; (M.-Ilnppi) ; Iruit?— in rheum., biliousness, con- 
sumption, asthma and worm ; seeds yield an oil nsed in rheum. 
and for improvement of the hair; flowers — soaked in water used 
in kidney eomplaints.j- 
Bauhinia macrostachya Wall.; beguminosa;; (B.-Gunda-gilla) ; in sbitf 

lesions. 
B. purpurea binn. (S.-TCanchau, H.-Koliar, B.-Rakta-kan'dian, P.- 

Koiral, M.-Mandareh) ; bark — astrin., root — carinin., flowers — Iaxt. 
B, racemosa bam. (S.-Svetakanchan, H.-Kanclmal, B-Banraj, P.-Kosun- 
dra, M.-Arefca) ; guni — used medicinally, leaves — in headache and 
malaria. 
B. retusa Haru. (H.-Kandla, P.-Kural) ; gum — used for sores, enimeu., 

diur., Pharm. Jr., 1892, 1073. 
B. tomentusa binu. (S.-Aswamanlaka, H.-Kachnar, Bo.-Asundro, M.- 
Kanehini) ; autidystii. ; anthelm., iruits — diur., seeds — tonic and 
aphrodis ; used in snake-bite and scorpion-sting. 
B. vahlil W. & A.. (H.-Jallaur, B.-Chelmr, M.-Adda) ; seeds— tonic, 

aphrodis.; leaves— demulc., mucib; Pharm. Jr. 1892, 1073. 
B. variegata binn. (S.-Kovidara, H.-Kachnar, B.-Raktakauchan, M,- 
Segapu-munthari) ; aller., tonic, astrin., in serofula, ulcers, dysen., 
antid. to snake-poison ; gum; Pharm. Jr., 1892, 1073. 
Begonia rex Putzeys, ; Begoniaeea; ; subst. for rliubarb, juice — poisonous 

to leeches. 
Belamcanda chinensis beman, ; Iridee; roots — aper., resob, antid. to 

snake poison. 
Berberls angniosa Wall. ; Berberidea?. 
B. aristata DC. (S.-Daru liaridra, H.-Dar-hald) ; root — purg., ia remit- 

tent fevers.* 
B. asiatioa Roxb. (II.-Kilmora, Nepab-Chitra) ; in snake-bite. * 
B. coriacea Brandi. (Shula.-Kaslimal) .* 
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Biifberis lyciuin Royle. (II.-Kaslimak, r.o.-Darhald) ; extract— febgti., in 

B. nt'paleiisis Spreng. (P.-Amiulanda, Nep.-Clmtri) .■■ 

B. vulgaris 'Lilin. (P.-KashmaP ; astrin., diiir. ; alks.— berberine, oxv- 

caiitliine, herbamine ; Arch. Pharm., 1891, 631; 1895, 161; 1926, 

193; Ber., 1886, 3190; Jr. Auicr. I'Iiann. Assou., 1926, 3&" 

Vnr. letuensis Presi.; herberine ; J. C. S, 1897, 1194. 

Var. cratalgina. 
Beta hengalensis, Koxb. ; Cheiiopodiafere ; (S.-Palauki, H .-Palak, B.- 

Bit-palang) ; seeds — eooling, iliaphor. 
B. maritima Binn. (S.-Fakmki, H.-Palak, B.-Rit-palang) ; seeds— cooling, 

diaphor., leaves — in burns and bruises. 
Betula acurninata Wall.; Cupuliferce. 

B. alba Lilin. ; oil— in ehr. eezeina, leaves— in rheitm., dropsy. 
B. alnoides Ilam. ; in suake-bite, 
B, bhojpattra Wall. (S. .«■ B.-Bhurjapati-a, H.-Bhujpattra, Bo.-Bhoja- 

patra) ; bark— antisep. ; betulin, essen. oil; Ber., 1876, 1442; 1879, 7; 

Apoth. Ztg., 1904, 854; Ber., 1905, 1636; Schim. Ber., 1913, April, 

25; 1918, 8.-jr 
B. iitilisDoii. vern. same as B. IUiojpaT'ika. 
Bidens trilicla Eucli.; Cmnposittr»; uscd in chr. dyseu., eezema. ; Cliinese, 

Alat. Med. 
Bignonia grandiilora Willd. ; Bignoniacea»; Cliinese Mat. Med. 
Biopitytum sensitiviiin DC. ; Geraiiiacecc; (H.-Dajalu, Bo.-Lajri) ; in 

}>auor. and lithiasis. 
Bixa orellana Lhm. ; Bixinete; (JL & B.-Latkan, Bo.-Shendri, M.- 

Japhra-inaram) ; frn.it — astrin., purg; seeds and root— cordial, 

astrin., febe;e. ; leaves — in jaundiee and suake-bite; cokmrin^ 

matter, bixiii ; Arch. Fharni., 1900, 58; Jr. Ind. Inst. Sci., 1924, 225; 

Jr. Amer. Pharm. Assoc, 1922, 999. 
*Blepharis edulis l 3 ers. ; Aeauthacea? ; (H.-TJtaujaii, Bo.-TJtangan) ; resolv., 

diur., aphrodis., espect. ; crvstulline bitter principle ; Pharm. Ind., 

Vol III, 41. 
Blumea balsamiEera DC. ; Composita» ; (H.-Kakoraiida, Bo.-Bhamaruda) ; 

sudorific, carmin., espect. ; camphur; Phil. Jr. Sci., 1909, A 127; 

Selmu. Ber., 1910, April, 149; 1926, 8. 
B. densiflora DC. (Biirni.-Piiug-ina-tlieiiig) ; essen, oil, camplior; Sehini. 

Ber., 1920, 70; Chem. & Drug., 1920, 425. 
B. eriantha DC. (Ilo.-Niiuurdi) ; carmin., sudorific. 
B. lacera DC. (S.-Kukuraudru, H.-Kakoranda) ; essen. oil., camplior; 

Perf. Rec, 1909, 252.' : 

Tliirty species «f Blumea are uiiinvestigated. 
Bocagen dalzellii Hk. f. & Tbom.s. ; Anoname; (Bo.-Andi) ; leaves — bitter 

and pun^ent, used in f ermentation ; glucd.; Pacif. Record, 1892, 304. 
Boerhnavia ditfusa Linu. ; Nyctaginece ; (S.-Shothaghni, H.-Sant, B.- 

Pmiarnaba, Bo.-Ghetiuli, M.-Miifcuk-raltai) ; laxt., diaphor., «sed 

in cederai, anwmia and lieart diweases, diur., antid. lo snake-venoni ; 

alk. puiiarnavine ; I. M. G., 1923, No. S. 1 " 
Boletus crocatus Batscli. (Ind. Baz.-Dhausamba) ; used in excessivc -sali- 

vation, in diar., dyseu. 
B. nitus artocarpalis. 
Itomba.v malabaricilm DC. ; Malv-acese; in suake-bite.; Jr. Soc. Chem. 

Ind., 1911, 469; Bull. Imp. Inst. Lond., 1920, 335. 
Bonnaya brachiata Link & Otto. ; Scropliularinete ; N. Sen, Ayur. Med.; 

Praiu, Beug. Plants, 



INDIAN MEDICINAI, PLANTS 469 

Borassus flabelliJormis Murr. ; Palma;; (H. -Takar, li.-Tal) ; rrx>l— cooling, 
restor., juice — diur., stini., pulp— demulc, initii. ; Jr. Pharm. 
Chim., 1904, 193. 
Bosivellia bhan-dajinna Birdwood. ; Burscraceie, 
B. glabrs Ro.vb. (S. & B.-Guggul, H.-Gngal) ; aroni., demulc., apel"., 

alter., emnien., used iu rheum., skin ihVeases. 
B. serrata Roxb. (S.-Shallaki, H. & B.-Luban) ; diaphor., dhn\, emiucn. ; 
essen, oil; Bull. Imp. Inst. Lond., 1919, 159; Jr. Suc. Cliem. Ind., 
1923, 486; Jr. Ind. Inst. Sci., 1925, 221; Iud. For. Rcc, 1918, 303. 
B. thurifera Cole; Chincse liat. Med. 
Botrychium lunaria Sw. ; iu dysen. 

Boucerosia aucheriana Dcnc. ; Asclepiadeie ; bitter tcmic, febge. 
Bragantia tomeutosa Blume. ; Aristolochiacea? ; emnien. 
B. wallichii R. Br. ; root and leaves — sedative, used in suake-bite. 
Brassica campestris Linu, ; Crucifere ; in snake-bire. ; Jr. Amer. C. S., 

1903, 690; Jr. Soe. Chetn. Ind., 1898, 992. 
B. nigra Koch. ; seeds — stim., rubft., vebicant, nsed in snake-bite ; 
glucd. sinigriu; Arch. Pharm,, 1863, 132 and 214; 1897, 44; Schhn. 
Iler., 1923, 72; 1925, 72. 
Brayera anthelmintica Kunth. ; Rosaccce ; (H.-Cusso) ; dried flowers atid 
tops — anthelm. ; a-aud ji -kosin and kosotoxin; Arch. Phann., 1899, 
481; 1901, 672; Bull. Chim. Pharm., 1897, 609; Jr. de Pharm. 1888, 507. 
Breynia rlianinoides Muell.-A.rg. ; J5uphorbiacc;c. 
Bridelia uioutaua Willd. ; Kupliorbiacesc ; (H.-Kargnalia, Assam.-Kaisho) ; 

anthelm., aslrin. 
B. retusa Spreng. (H.-Khaja, M.-JInUtt-vengai) ; astrin, 
Bruiiella yulgaris Linu. ; Dabiala;; (P.-Austakhadus, Bo.-Ustukhudus) ; 
expect., antisp. ; bitter principle and essen. oil ; Pharm. Post. 1913, 
625; Jr. Russ. Phys.-Chem. Ges., 1903, 831. t 
Bryonia callosa Rottl. ; cueurbilaceoe ; anthelm. ; O'shaughnessv, Beiig. 

Disp. 
B. epigtea Rottl. ; aper., alter., used in chr. dysen.; O'shaughnessy, 

Beng. Disp. 
B. lacinlosa Linu. (S.-Baja, H.-Bajguriya) ; used in hilious attack, in 
tevers with flatulance ; bitter principle, bryonin; Pharm. Ind., Vol. 
II, 93; Biochem. d. Pfizen., 2 Aun., 1921, III. 293. f 
B. pilosa Roxb. ; used in snake-bite; O'shangbnessy, Beng. Disp. 
B. rostrata Rottl. ; astrin. ; O'shauglmessy, Beiig. Disp. 
B. scabrella, Ivinn. ; O'shaughnessv, Beng. Disp. 
B. umbellata Willd. ; Stewart, Punj. Plants. 
Bryopliyllum calycinum Sali.sb. ; Crassulaceaa ; '(Ii.-Koppata) ; leaves— 

applied to wounds, boils and biLes of iusects. 
Bnchaiiaiiia latitolia Roxb. ; Anacardiaceie ; (S., H, 8: B.-Piyal, M.- 

ftlowda) ; denmlc, alter. 
Butea frondosa Roxb. ; hegumino.sa! ; (S.-Kinsuk, H. & B .-Pakis") ; 
anthelm., in bnake-bite; gum-kino; leaves — glued. ; Proc. Cheni. Soc, 
1903, 134; 1904, 169; J. C. S., 1904, 1459.- | 
B. siiperba Roxb- (S.-Data palas, H. & B.-Palas lata, M.-Kodi- 

murukkan) ; for poisonous bites ; gum-kino. 
Kumis sempervlrens Linu. ; Knphorbiacea: ; (Kasli.-Chikri, P.-PaprH ; 
wood — diaphor., leaves — bitter, purg., diaphor., in rlieutn., syphilis, 
bark — febge.; alks. husiue, para-buxine, buxiniduie, buxinamiue ; 
Pharm. Jr., 1882, 23; Per., 1884, 2655; Arch. Tliarm., 1898, 530. f 

Caccinia glauca vSavi. ; Eoragineffi; (Ind. Baz.-Gaozabau) ; alter., tonic, 
diur., demulc, in syphilis, rlieum. 



470 INDIAN MEDICINAL PLANTS 

Cadaba farinosa Foisk, ; Capparidete ; (Arab.-A.sal, Saran); leaves -purg., 

antlielm., antisyp., emtueii., uper. ; alk.; l'harm. IuJ., Vol. I, VSH; 

Dragendorff, Ileilpflanzen, 262, 
C. iudica IvaiiUi. (M.-Vchvi) ; uli;.; Dragendorff, Plcilpflauzen, 260. 
C. trifoliata W. & A. (M.-Vilutheel . 
Coisalpinia bonduc Ro.\b, ; Legununosie ; (S.-L,ata karanja, H.-Kat- 

karanj, B.-Nata-karanja, lio.-Sataragota, M.-Gajega) ; in rlieum. 
C. bonducella Fleming. (S.-Kuberakshi, H.-Kal-iiaranj, B.-Nata-karanja, 

Bo.-Sagaragoth, M.-Gajega); autiper., tonic, in snake-bite; a bitter 

substance, bonducui; Jr. Pharm. Chiin. 1S86, 115; Bei\ Pliarm. Ges., 

1902, 1-13; I. J. M. R., 1929, 377. 'f 
C. coriaria Willrl. (T!o.-L,il,i-dibi, M.-Shumak) ; in intenuittent fever; 

pod — astriu., anliper., tonic. 
C. digyua Roltl. (H.- Vakeri-mi.il, B.-Umul-kuclii, Bo.-Vakeri-mula, M.- 

Nuni-gatclia) ; astrin., in phthisis and scrofulous affeetioiis. 
C. nuga /Vit. (M.-Kakumullu) ; roots— diur., tonic, useful iu gravel and 

stcine in bladder. 
C. pulclierrima S\vart7. (B.-Krishuacliura, M.-RaUiagandi) . 
C. sappan Linu. (S.-Pattanga, H. & B.-Bakam, Palang, M.-Patanga) ; 

emmeu.', hrasiHn, essevi. i>il; Setim. Bet., 1929, 7. 
C. sepiaria Roxb. (H.-Relu, Arlu, P.-Arlei, Bo.-Cbillur) . 
Cajanua Indicus Spreng. ; Leguminosce ; (S.-Adhaki-lubarika, PL, B. & 

P.-Arliar, Iio.-Tuver, M.-Tuvvar) ; in snake-bite. 
Calamiiitha clinopodium Bentb. ; Labiatte; (Arab.-Asaba-el-f&tiyat) ; 

astrin., canuin. and heart tonic. 
CaLamus draco Willd. ; Palmas ; Dragon's blood (H. & Bo.-Hiradukhi) ; 

stonich., astrin.; gum — dragon; Arcli. Pbarm., 1896, 401. 
C. rotang L,inn. (S.-Vetasa, H., B. & Bo.-Bet, M.-Betlaui) ; in snake-bite. 
C. travancoricus Bedd. ; Palmese; (S.-Vetbra, M.-Pirambu) ; tendter leaves 

— -used in biliousness, worms, dys>pep. and ear-disease. 
Calendula officinalis Linn.; ComposilEe; (P.-Zergul) ; astrin., styptic; 

salicvlic acid, bitter substatice — calendulin, essen. oil; Jr. Phann. 

Chim., 1904 (6), 121; Z. Physiol. Chem., 1927, 229. 
Calla aroniatica Roxb. ; Aroidee; (Kuchoo gundubee) ; stim. ; O'shaugh- 

nessy, Beng. Disp. 
CaHicarpa arborea Roxb. ; Verbenaceas; (B,-Khoja, Makancbi, Bo.- 

Ghivala) ; bark — arom., bitter, tonic, carmin. 
C. lanata Linn. (H.-Bastra, B.-Ma3sandari, Bo.-Aisar) ; emol., useful in: 

fever, hepatic obstruetion and bcrpetic eruptions. 
C. macrophylla Vahl, (B.-Mathara, P.-Sumali) ; in rlieum. 
Calligonum polygonoides Linn,; Polygonacese ; (P. & Bo.-Tirni). 
Callitris quadvivalvis Vent. ; Coniferse ; chr. diar. 
C. inophyllum Linn. ; Guttiferae ; (S.-Punnaga, H.-Sullana champa,. 

B,-Punnag, Bo.-Undi, M.-Punnagam) ; oil of seeds — speeific for skin 

diseases. 
C. tomentosnm Wight. 
Calophy Ium wigiitianiim Wall. (Bo.-Sarpima, M.-Cheru-pinnay) ; resin— 

antipbl., auodvne; oil of seeds — in leprosy and cutaneous affections; 

bitter oil; Jr. Ind. Inst. Sci., 1923, 133. t 
CalotropisgiganteaR. Br. ; Asclepiadese ; (S.-Arka, H.-Ak., B, & Bo... 

Akanda, _ M.-Bnikku) ; root bark — iu worms, ascites, skin diseases, 

milkv juice — purg. and used as cattle poison ; bitter resins .akundarin y 

calotropin; Merck's Iudex, 1929, 370; J. C. S., 1915, 1437.* 
C. procera R. Br. (S.-Alarka, H.-Madar, P.-Shakar-al-lighal, Bo.-Maiidara„ 

M.-Vellerku) ;^ Compt. Rend. 1913, 600. 
Caltha palustris Linn. ; Ranunculacece ; (P.-Mamiri, Baringu) ; roots — 

poisonous; helleborin and veratrine ; Cliem. Ztg., 1917, 61; Arch. 

Pharm. 1910, 463; Chem. News. 1916, 293. f 
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Calycopteris tloribimda I v amk. ; Combrctaceui ; (IL-Kokoranj, Ho.-Ukslii, 

M.-lIarsnda boli) ; bitter, astriu., anlhelm., laxt., in. colic and snake- 

bite. 
Camellia tlieifera Griff. ; TcnislRcmiaccte ; (H., K., P. & Bo.-Cha] ; 

stim., diur. ; catlcinc, x;tiithine, tlieoplivlline, saponin; Her. 1SS5, 79; 

1930, 1890, 225; Bcr. Pharm. Ges. 1901', 339; Jr, Assoe. Agvi. Chem. 

1923, 154; Arrh. Pharm. 1901, 368. s 
Cananga odorata Hk. f. & T. ; Anonaccaj. 

Canarium bengalense Roxb. ; Burscrai-euj ; (B.-Dlmua) ; resin. 
C. comnume I,inn. (H.-jangli-badam, Bo.-Jaugali-badaua, M.-Kagli-maral ; 

resin — subst. for Mixtura aniygdalEe ; laxt., deinulc, stini., expect. ; 

cssen. oil — anethol ; Bull. Imp, Bist., 1921, 459; 1922, 496. -j- 
C. pimela (Chin-Wu-lan) ; astrin, sialog., stomeh.; Chinese Siat. Med. 
C. strictum Roxb. (H. & B.-Kala-dammar, Bo.-Dlmp, M.-Karuppu- 

damar) ; resin — used for niaking plaster; in clir. skin diseases ; cssen. 

oil; Jr. Soo. Chem. Inci., 1925,' 169. f 
Canavalia ensiformis DC. ; Leguminosaj ; (M.-Kattuvalari) ; fruils— eaten 

create ahdominal coniplaints, hernia and colic; cystiu, tyrosin, 

Irvptophan, ete, and alk.; Jr. Biol. Chem., 1914, 449; 1916, 67; 

1925, 257. t 
C. virosa W. & A.; (E.-Kath-shim, Bo.-Kndsumbar) ; uarcotie. 
Canna indlca Iyinn, ; Scitnmineaj ; (S. & B.-Sarvajaya, Il.-Sabbajaya, P,- 

Hakik, Bo.-Deva keli, M.-Kandamani-cheddi) ; root — diaphor," diurv* 
Cannabis sativa Liim. ; Urticacete; (S.-Ganjika, H., D. & Bo. -Ganja, M.- 

Bhangi) ; stomeh., antisp., analgesic and anodyne ; cannabinol, 

pseudo-cannabhiol, cannabinin ; Areli. Exp. Path. Pharm. 1903, 266; 

Pharm. Act. Helvet, 1926, 210; J. C. S., 1896, 539; Proc. Clietu. Soc. 

1898, 44; Bull. Sc. Phanii. 1924, 321.* 
Canscora decussata Ram. et. Sch. ; Gentianaceaj; (S.-Sankhapaspi, H.- 

Sankhaphuli, B.-Dankuni, Bo.-SliunkhapuKhappi) ; laxt., alter,, nerve 

tonic. 
C. diffusa Br. (Burm.-Kyouk pan) ; subst. for C, drcussata. 
Canthlum didymum Roxb. ; Ruhiaceie ; (Santh.-Garblia gogha, II.- 

Yerkolij ; bark — nsed in fever. 
C. parviflorum Lamk. (Bo.-Kirni, KL-B&lusu) . 
Capparis acuininata Roxh. ; Capparidese ; (H.-Govindphal, B,-Kalukera, 

M.-Anthundi-kai) ; cooliiig. 
C. aphylla Roth. (S.-Karira, H.-Karer, P.-Karia, Bo.-Kari, M.-Karyal) ; 

comittr-irrit. 
C. heyneana Wall. (H.-Chayruka) ; leaves — in rlieum., flowers — laxt. 
C. Uorrida l/inn. (S.-Hankaru, H.-.Vrdanda, IM.-Alatiday) ; connter-irrit. 
C. sepiaria Lirm. (S.-Kakdani, B.-Kaliakara). 
C. spiiiosa Linu. (S.-Kakadani, H. & P.-Kabra) ; in palsy, dropsy, gout, 

rheum. ; glued. rutin; Arcli, Pharm. 1904, 210. 
C. zeylanica t,inn. (H.-Govindaphal, B.-Kalu-kera, jtf.-Antrnmdi-kai) ; 

sedative and dhn-, 
Capsella bursa pastoris Slojiich. ; Cruciferte; antiseor., in hceniatttria and 

dropsv; alk. bursine, saponin; Pharm. Ztg., 1888, 52, 151; Pliarm. 

Centralh. 1919, 237; Apoth. Ztg. 1921, 359. f 
Capsicuni annuura I/inn. ; Solanaceoe ; (H. &: r.-Mirch) ; in snake-bite; 

capsicin, capsaicin, solanine ; Arch. Pharm. 1892, 108; J. C. S. 1919, 

1109; C. C. 1884, 577. 
C. cerasiiorme T^amk. 
C. fruteseens Linn. 
C, grossum Willd 
C. minimum Roxb. ; capsicin; T'-'- Ind. Engin. Chem. 1910, 419. 
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Carallia lucida Roxb. ; Rhizoplinrtre; CU.-Yallabhom) ; fruils— used in 

eouta^ious ulcers. 
Caralluma attenuata Wight. ; Asclepiadca;. 
Carnpa liinluccensis Lain. ; Jlehaeeit: ; (B.-Pussar) ; bitter, astrin., used 

in oolic, diar. 
Cardamemoii magus; SeitamineM ; iniported. 

Cardantliera uIlgino.saH.im.; Acanthaeca; ; leaves — l)lood purifier. 
Cardiospermum halicacabum Linu. ; Sapiudaeea?; (S.-Karnaspota, H.- 

Kanaphata, ll.-Lataplialkiri, M.-Mooda enttan) ; eiuelic, laxt., 

stnmch., ustd iu amenor, and snake-bite; saponin. 
Carduus nutans Linu.; Composita: ; (F.-Konchari) ; febge. 
Careya arborea Roxb. ; Myrtaeese ; (R., H. & B.-ICutnbhi) ; as.trm., deimdc. 

ns>c j rl in snake-biuj. 
Carlca papaya Linn. ; Passiflorere ; (H.-Papaya, B,-Papey, Bo.-Papai M.- 
* Pappavi); juicc of uurise frnits — antlielm; carpaitie, carposide, 

papain; Beri 1890, 3537; A rch, I "harui. 1893, 184; 1897, 332; Phil. Jr. 

Sui. 1915, l.' r 
Carissa caranilns Linu, ; Apoej'naeea.", (H.-Karannda, B.-Karancha, M,- 

Kalaka) ; aiiliscor. ; alk., salieylic acid ; I'hartn. Ind., Vol. II, 420. 
C. spinarum A. I)C. (S.-Karamadi'ka, H.-Karaunda) . 
Cafpesium afoiotanoides Linu. ; Composita; ; (Kasli.-Wotiangil, P.-Huk- 

numdaz). 
Cartlumus oxycautha Bieb. ; Conipositaa; (P.-Kantiari) . 
C. tinctorius Linu. (H. & B.-Knsum, S. & M.-Kiisumba) ; seeds -pure;., 

used in rheum. ; flowevs — in jaundiee ; colouring matter carlliamin ; 

Jr. Soc. Chcm. Ind., 1898, 9S9; 1919, 36; f. C. S., 1910, 1415; Oil 

and Fat Industry, 1929, No. 4, 11. 
Carum Inilbocastanuni Koch. ; t'mbelliferce ; (II.-Kalajira, Kash.-Guniyun) ; 

use same as C. Carui. 
C. carui Linu. (H.-Shiajira, 1!.-Jira, jM.-fthiwai-shomluO ; sto'ivii., car- 
imu.; essen. oil.; Schiui. Ber. 1925, 43; Analyst, 1909, 519.* 
C. copticum Belith. (S.-Yamani, H. & Bo.-Aiowan, B.-Jowan, M.-Oman) ; 

anthelm., antisep., carmin. : essen, oil, tlivmol ; Selam, Ber. 1903, 

Oct. 82; 1920, 3; 192S, 14; Jr. Soc. Cbem. Ind. 1918, 604. - 
C. roxblirghiamiin Bcntli. (H.-Ajmad, B.-Paudhuni) ; carmin., stomeh. 
Caryopliyllus aromaticus Linu. ; Myrtaccce; (S. & B. -Lavanya, H. -Laini", 

Bo.-Lavani;, M.-Kirambu) ; carmin., iu snake-bite; essen. oil, 

enueiiol; Analyst, 1909, 519; Schim. Ber. 1912, April 92.; lgas.'" 
Caryota urens Linn. 
Casearia esculenta Rosh. ; Samydacea; ; (Il.-Chilla, M.-Kaddla «Iringi) ; 

catb. , promotes actiou of liver. 
C. graveolens Dalz. (H.-Chilli, Bo.-Naro) ; fruit — fisli poison ; leaves — 

poisonruis. 
C. tomentosa Ro\-b, (H.-Chillara) ; fish poison. 
Cassia ahaiis Linn.; Lejjumiijosa:; (Il.-Cliaksu, M. -Karun Kanam) ; 

set-ds— astrin., in conjunoiivitis ; alk. 
C. alataLinn, (ll.-Dadiiiari) ; iu snake-bite; chrvsoplianic acid; Apotli.- 

Ver. 1887, 589, 
C. angustifolia Yalil. ; (H.-Hindisana, B.-Sonanmkhi, "M.-NBa vaSii^ ; 

lasi., purg, ; glued., kanipferiti, atithracpiinotie, essetl, oil; cbrysop- 

lianie acid, iso-rliatnnetin ; Ca-osalate Vl°{, in leaves; Jr Plivs. 84, 

281; Arcli. Pharm. 1900, 427; J. S. S., 1913, 2006.* 
C. auTiculata Linn. (II. & B.-Tarwar, M.-Avirai) ; iu ophtlialmia and 

coujiinetivitis ; seecls— in diabetes and chvlotis urine; Jr. Ind. Soc. 

Leather Trades. Cliem. 1928, 53. 
C. butmanni Wiglit {B.-Jijan) ; snbst, for senna, 
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Cassia fistula Linn. (S.-Aragbadlia, II.-Amal1.as1i, R.-Krmdali, M.-Ivonraik- 

kai) ; fruit— cath., applied m rhemu. and stiake-bitu ; C. C. 1911, 

I, 1314. 
C. glauca Lain. (M.-Konda-tantcpu-chettu, Siug. — Wal-ahalla) ; bark — iti 

diabetes and gonur. ; gluod., chrybophanic aeirt; Per. 189(1, 3537. f 
C, mimosoiiles Linu. (Santb.-I'alwa-Rhas) ; roots — in. spasuis of ^tomaidi. 
C. obovata Linu. (Bo.-Surati sonnamukai) ; oxvinetlivI-anthi-u<[um<jneh ; 

Pharmacogn., 1917, 1404; Bull. vSc. Pliarni. 1927, 10. 
C. oWusifoJia Ivinn. (H. & H.-Cliakuuda) ; eniodin.; Apntb.-Ztg. 1896. 

537. 
C. occidentalis Linn. (H.-Kasoiuli, B.-Kalkashunda, M.-Pera-verai) ; 

febge., purg., used iu snake-bite, eniodin, oxyn!etliyl-antbraqui- 

nones, toxalbumin; Apoth.-Ztg. 1896, 537; Compt". Rend. Soc. Biol. 

1925, 862. f 
C. siamea Lam. ; alk.; Pliil . Jr, Sci., 1919, 1. 
C. sophera Linu. H.-ICasnnda, B.-Kalkasliunda ; i n hiiake-Wte; eniodin, 

chrysoplianic aeid; Apoth.-Ztg., 1896, 537. 
C. lora Lilin. (S.-Chakramarda, H. & B.-Chakutida, M.-Tagarai) ; in 

skin diseases and snake-bite ; eniodin, ghied. ; .Miami. Jr., 1SS9, 

242. f 
Cassytha UliJormis Linn. ; Laurineie; (S.-Akasavalli, H.-Aniarbeli, B.- 

Akasbel) ; in bib'ons affeclions, uretliritis alid skin diaca^es; alk, 

0.1% ; Meded. Lands l'lantent, 189S, 23. 
Casnarina equisetifolia Forst. ; Casuarinacca? • (H.-Janglijliau, B.-Belali- 

jau) ; wood and bark — gstrin. ; leaves — in colie ; colouring matler- 

casuarin ; Pharm. Centralh., 1884, 417. 
Catabrosa aquatica Beauv. ; Grauiineai; IPUN-glucd. ; Jr. Phanii. Cliim. 

1908, (6) 542. 
Catarus spicifloruS Linn. ; diar. 
Cedrela toona Roxb. ; (S. & B.-Nandibrikslia, H.-Tun, Bo.-Tuni, M.-Tmw- 

maram, P.-Klmsiug) ; bark — astrin., tonic, auliper., flmvers — «li- 
nieri.; bitter substance — nvctantliin ; Repert. Chim. Appl, Pur., 1860, 

72; J. C. S., 1912, 1538. ' 
Cedrus libani Barrcl. ; Coniferre ; (S. & B.-Pevadaru, H.-Deodar, I\- 
' I'ahadi-keli) ; in fever, flatulence, dropsy, rhemn., piles, gravels in 

kidnev, snake-bite; gum, cholesterin, et-seu. oil ; Sebini. Ber., 1892, 

April," 41; 1923, 49; 1909, Oct, 130. f ■ 
Celastrns paniculata Willd. ; Celaslrinerc ; (S.-Kaliguni, H.-Malkanguni, 

M.-Valuluwai) ; in rheum., leprosy, paralysis : alk., glued. colouring 

matter; Bull. Inst. Bot Buitenzorg., 1902, 17. j- 
C. senejjalerisis Lam. (H.-O-ajachini) ; in snake-bite. 
C. spinosa Royle. (H.-Baliddhar, P.-Kandiari) ; smoke froni sted good 

for toothaebe. 
Celosia argentea Linn.; AmaraiUacese ; (H.-Sufed murgha, H.-Swet- 

u'urgha) ; steds — in diar. ; Compt. Rend. 1888, 902. 
C. eristata Linn- (S.-Maynr sikha, H.-Kokaii, B.-Lal-niurgu, P.-Mawal) ; 

flowers — in diar. and eseessive nieustural diseharges ; seeds — demuli'., 

in painful micturition ; Pliarni. Post, 1896, 189. 
Celsia coromandeliana Vohl. ; Scrophularinepe ; (S.-Kulahala, B.-Kuiu 

sliimal ; sedative, astrin., iu diar., dysen. 
C. cpucasica Willd. (P.-Briinla) ; fruit — in amenor. 
C. cinnamomea Lindl. (Ring.-Gureiida'l ; bark— Wood-purifier in skin 

eruptions; scatol ; Apoth. Ztg., 1895, 346. 
Celtis orientalis Linn. ; Urticaccaa; N. Sen, Ayivr. Med. ; Prain, Beiig. 

Pianis. 
C. reticulata Hk. f & T.; alk.; Proc. Roy. Soc, 1890, 211. 
Centaurea behen Linn.; Compositre ; (Tiid. Eaz.-Safed babniau) ; aplirodis., 

used in jauudice. and calculUR affeetious ; cryst. alk. — buliamine ; 
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Centaurea cyanus Linu. ; glurd. chicliorigeiiiu ; A reli. Pharm. 1876, 327. 
Ceiitipeda orbicularis Lour. ; Compositte; (S.-Chlnkika, H.-Nakicchikui, 

B.-NIechilta) ; m headache aud cold; essen. oil, amorpli. bitter 

substance; Oesterr. Aputh. Ver., 1878, -189. 
Cephalaiulra indica Naud. ; Cucurbitacese; (S.-Bitnba, H.-Kandim-ki-Bel, 

B.-'feUkudia, Bo.-Bhimb., M.-Kovai) ; in diabetes; I. J. M. R., 

1925, 11. 
Cerasus caproniana Rosaeeuj ; (Kash.-Aloo-balno) ; O'Shauglmessy, Beug. 

Lisp. 
Ceratonia siliqua Linn. ; LegimiinosEc; pods — purg., astrin., used in 

couidi, Arch. Pharm. 1846, 295; Compt. Rend. 1900, 623; Bull. Sc. 

Pharm. 1922, 369; Monatsh, Chem. 1927, 479. t 
Cerbera odollam GiL'rtn. ; Apocynaeeie; (B.-Dhaknr, M.-Katarali) ; used 

as animal poisoti; ghied. — cerberin ; bitter substance odollin; Ber., 

1890, 3455; J r. Ind.' Inst. Sri., 1927, 20; Arch. Pharm. 1893, 10. 
C. tlievetia Don. ; anlipeviodic; Birdwood, Veg. Prod. Bombay 
Cerevisiie lernientum. Yeast plant; used as poultice in inflam. 
x Ceriops caudolleana Ani. ; 1-Urizopborea? , astrin., bark — htemostatic ; 

shoot— subst. fot quiniile; Jr. Soc. Chem. Ind. 1917, 188. 
Ceropegia bulbusa Roxb. ; Asclepiadeaa ; (H.-Kliappar kadu, Bo.-Patal- 

atum hari); lonic, digest.; alk. ceropegiiie ; Pharm. Ind. Vol. II, 

457. 
C. juucea Roxb. 

C. pwsilla Wiglit. (M.-Killaiigo-), 
C. tuberosa Roxb. (I'.-Galot, Bo.-Khappav kadu, M.-Manda) ; tonie fnr 

i'hildien. 
Chamoefops ritehieana Griff.; Palmae; Leaves— in diar., dyseu. 
CheirantUus cheiri Lilin. ; CruciferE; (H.-Todrisivrkh, B.-Khueri) ; 

enimen., alk. eheirinitie, glucd. cheirolin, cheirantliin ; Arch. 

Exp. Pharm., 1898, 302; esseu. oil; Scbim. Ber., 1911, Oct. 47; 

Chem. Ztg., 1911, 667; 1908, 76; Anu. Chem. 1910, 207; J. C. S., 

1896, 1566. f 
Cheiiopodium album Linu.; Chenopodiacese ; (S.-Vastuk, H.-Chandan 

betu, B.-Bathu sag, Eo.-Chakwit, M.-Parupu kire) ; anthelm. ; essen. 

oil; Arch. Pharm. 1893, 641 and 648. t 
C. ambrosioides Linn. ; aullielni ; esseu. oil; Schmi. Ber. 1891, April, 

49; 1920, 59; 1921, 15; 1922, 17. T 
C. botrys Linu. ; anthelm.; essen. oil. 1 

C. blitum Hk. /., C. glaucimi Linn., C. hybridum Linn., C. murale 

Linn. and C. opulifolium Schrad, have not beeu investigated. 
Chickrassia tabularis Juss. ; Meliacese; (B.-Chikashi) ; astrin. 
Cliironia centaurioides Roxb. ; Gentianaceae ; (B.-Girmi) ; Chine.-ie Alat. 

Med. 
Chloranlhus inconspicuus Linu. ; Chloranthaceaj; (Chin.— -Chin-chu-lan) ; 

Chinese liat. Med. 
■ Chlorophytum arundinacenm Baker. ; Liliacere; (H.-Safed-musli) ; tonic. 
C. breviscapum Dalz. (Sing.-Bhimpal) . 
Chlorosylon swietenia DC. ; Meliacere; (H.-Bhivia, M.-Vummaay) ~, 

irrit. ; alk. ch1oroxylonine, chloroxyline; ]. C. S. 1909, 964; Meded. 

Lands Plantent. 1899, 105, 131; B, M. j., Oct. 7, 1911, 
Chondms erispus Lvngbve. ; Algse ; htim., sudorific; Murrav, Drugs of 

Sind. 
Chonemorpha macrophylla G. Dori.; Apocynacese ; H.-Garbqdero, B.- 

Harki) ; alk. 0.15% ; Wehmer, Pflanzen-stoffe, 985, 3367. 
Chrosophora plicata A. Juss. ; Euphorbiaceoe ; (Pl.-Shahdevi, Bo.-Khudi- 

okra, P.-Nilkanthi) ; alter., in leprosy. 



INDIAN MEDICINAL PLANTS 475 

Cliroisophora tinctoria A. Jnss. (H.-Subali, P.-Kukronda) ; emetie, poisou- 

ous, eolouring-matter tumsole; Pharmaeogii. III, Abt. 2, 903. 
Chrysanthemum coronarium Linn. ; ComposiUe; (H.-Guldiini, ' U.-Gul- 

dandi) ; iu gonor. ; adeuiue, clilonine; Z. Phvsiol. Chc-m. 1913, 334. 
C. iudicuin Unti. (H.-Guudandi, Eo.-Abn-kura) ; s'ouof ., essen. oil, «\\3l£&. 

chrysantliemiu ; Bull. Soc. Chiiu.. 1900, 216 ;' Ann. Chem. 1916', 136:. 

Iler. 1928, 2503. f 
Clirysophylhim roxburghii Doti. ; Sapotaceoe ; alk.; Bull. Inst. Bot. tiuiten- 

zurg., 1902. XIV. 80. 
Ciccr arietinum Lilin. ; LeguminosEe; (H.-Chana, B.-Chhola, M.-Kadalatl ; 

acid exudation in dyspep., cotistip. and snake-bite; osalic, acetic, 

malic and atiother acid, As— 0,009 mg. in 100 g. seeds; Cotnpt. rend. 

1912, 893; Pharm. Ind., Vol. I, 488. 
Cichoriiim endivia Linn. ; Compositaj ; resolv., cnoliug and vtsed in 

bilious complaiuts; a bitter substancc; Mouatsh, Chem. 1926, 694. 
C. intybus Linn. (H., B. & Bo.-Kasni) ; glucd. ciehoriiu, bitter subs- 

tances lactucin, intvbiu, As— 0,01 mg. in 100 g. root; CC. 1912. I. 

1730; Arcli. Pharm. 1876, 327; Mouatsh. Chem. 1926, 695, Arclt. 

Hyg., 1913, 210.-|- 
Cimiciiuga foetida Linn. ; RammciuaceEe ; Bitgbane (I'.-Jiuuti) ; nerve 

depressaitt; alk. cimicifugiue; Amer. Jr. Pharm., 1878, 468; 1S84, 

459. 
C. racemosa Linn. ; alk. cimicifugiue; Amer. Jr. Pharm. 1878, 4(38; 

Pharm. Jr. 1909, 145; 1910, 142. 
Cinchona calisaya Weddell. ; Rubiaceffi ; Pharm. Post. 1906, 345; Pharm. 

Jr. 1864, 16; 1920, 22.* 
C. ledgeriana Muen.s. ; specific for malaria; Ann. Chem. 1881, 288; Bull. 

Imp. Inst. Loud. 1920, 22. 
C. officinale Hook. ; specific for malaria; Pharm. Jr. 1888, 288; Ber. 1873, 

1129; 1881, 1890.* 
C. robusta How. ; specific for malaria; Pharm. Weekbl. 1917, 1225; Bull. 

Imp. Inst. Lond. 1928, 17. 
C. succirubra Pavon. ; specific for malaria ; Pharm. Jr, 1873, 121 ; 1878, 

324; 1883, 897; Jr. Pharm. Chim. 1879, 330; Pharm. Post. 1906, 345.* 
Cintiamomum aromaticum Nees. ; Laurinese; carmin.; essen. oil; Sedini. 

Ber., 1892, Oct: 12; 1896, Oct. 11; 1910, April, 27; Jr. Amer. Pharm. 

Assoc. 1923, 294. 
C, camphora F. Nces. ; stim., carmin..; essen. oil; Jr. Soc. Chem. Ind. 

1920, 296; Schim. Ber. 1906, Oct. 40; 1907, April, 64, 1918, 14; Bull. 

Imp. Inst. 1928, 294.* 
C. cassia Blume. 
C. glandiiliferum Meissn. (Assam. — Gunserai, Nep.-Malligiri) ; stim.,. 

carmin.; essen. oil; Schim. Ber. 1923, 145; Bull. Sc. Thann. 1919, 

204. 
C. iners Reinw. (Bo.-Tikhi, M.-Kattu-karuvappattai) ; essen. oil; Pharm. 

Jr. 1912, 145. 
C. loureirii Nees, (Chin.-Ohin-kio-kiu) ; Chinese Mat. Med. 
C. maerocarpum Hook. 
C. nitidiim Blume. 

C. obtHSifolium Nees. (B.-Tejpat, Nep.-Bara-singoli). 
C. parthenoxylon Meissn. (M.-Kavo-trarlis) ; essen. oil; Schim. Per. 

1912, April, 39; Bull. Imp. Inst. Lond. 1925, 421. 
C. tamala Fr. Nees. (S.-Tamdl, H.-Dalchini) ; bark— carmin., leaves— in 

scorpion-sting ; essen. oil; Schim. Ber. 1910, April, 124. 
C. zevlanicum Brevn. (S.-Gudatreaka! ; carmin. ; essen. oil ; Schim. Ber. 

1916, 98, Chetii. & Drug. 1926, 667, Bull. Imp. Inst. 1918, 146; 1919, 

189.* 

Fifteen species of Cinnamomuni are uniuvestigated. 
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Cirsium arvense Scup.; ComposiUe; alk. ; Amer. Jr. Pharm., 1896, 529; 

leaves— HCN-glucd. ; Jr. dc Pharm. 1908, 542. 
Cissampelos pareira Linii. ; Menispermacere ; (S-Patha, H. & B.-Kirbisi) ; 

in dvspep., iliar., dropsv, iu Miake-hite; alks. sepeeriue, bebeeriiie, 

uisMimpeline; Amer. Jr." I'hann., 1870, 430; Pharm. Jr. 1844, 284. 
Citrul.iis colocyniliis Sclirad.; Cucurbitacem; (S.-Iudra-varnni, H. & Bo.- 

Indrayan, B.-Mdkhal, Jl.-I'eyt-tuniatti) ; antid. to snake poison, in 

dropsiy, dvhen., amenor, drastic purg. ; bitter substanee, colocynthiu, 

culuevnthetin ; Amer. Jr. I'harm. 1893, 179, Pharm. Jr. 1907, 117; 

Arch! I'harm. 1883, 201. • 
C. vulgaris Schrad. (H.-Tarbuz, B.-Yarnuij) ; seeds — diur. ; citrulliu; 

Biochem. Zlsclier. 1929, 267; Per. 1930, 2881; Bull. Imp. Inst. Lond. 

1916, 160; 1925, 145. 
Citrus aurantium Pinu. ; Rutacea' ; (H.-Narengi, B.-Kamala nebu) ; As— 

0,011 mg. in 100 g-! W12, 893 (CC. 1912, I. 1730). 

Var. berganda H'. & A. and bigaruia Brandis. 
Citrus decumana Tvimi. (H. & P.-Batavi nembu, P.-Chakolra, M.-Bom- 

balinas) ; fruit — mitri., refrig., leaves — useful in epilepsy, cholera 

and convulsive cough. 
C. decumana var. aeida Roa'b. 
C. lemunum Sp. Kib&o. 
C. limetta W. 6fc A. 

C, medica Binn. ; in scorpioii-sting and snake-bite. '>' 
Cleiataiithus colliints Henth. ; Rupliorbiacete ; (M.-Nachuta) ; extremely 

poisonuiis, bark— fish poison; saponin; Pharm. Weekbl. 1909, 16; 

alk.; Pharm. Ind., Vol. m, 271. 
Clematis gouriann Roxb. ; Rauimciilacese ; juiee— vesic., poisonous. 
C. nepaleiisis PJC. (P.-Oandak) ; leaves— deleterious to skin. 
C. triloba Heyne. (S.-bafdmkanii, H. & Bo.-Morayela) ; in lcprosy, 

lilood tliheases, fevers and siiake-bite. 
Cleome felina Ijinn. ; Capparidea±; (S.-Swarnakshira) ; astrin. 
C. pentaphylla l,mii. ; (S.-Carvella, H.-Karaila, B.-Hurhuriu) ; stim. 
C. vlscosa Binti. ; (S.-Arkakanta, H.-Kanphuti, B .-Hoorhooria, M,- 

Naivtlal ; seeds — carmin., antlielm. 
Clcroilendron inerine GlltIii. ; Verbenacere ; (S.-Kundali, K.-Binjcam, 

B.-Ronjoi, ll.-l'iiiasiUipfain koppi) ; alter., febge., resembles chiretta. 
C, infortunntuni Gaertn. (11. & B.-Bhaut, Phat) ; laxt., cholag,, 

anUielm., nsed in scnrpioii-sting and snake-bite; bitter priuciple. 
C. plilwnoides Linu. (S.-Vata-ghin, H. & Bo.-Urni) ; alter. and bitter 

tonic. 
C. «erratum Spreii^'. (B. -Barang i ) ; used 'm snake-bite and lever; alk.; 

JUdl. Inst. Bot. Buiteuzorg. 1902. Nr. XIV. 35; Meded. Bauds 

Plantent 1900, 13. 
C. siphonantlms R.Br. (S.-Bhargt, H.-Bharangi, B.-Bamunhati, p.-Arni) ; 

root — useful iti usthma, eougli, ctc. ; alk. ; Bull. Inst. Bot. Buiteuzorg. 
1902. l\ T r. XIV. 35; Meded. Lands Plantent 1900, 13, 
Clitoria ternatea Liun. ; Legumiuosie ; (S.-Aparajita, H. & B.-Aparajit, 

(M.-Kakkanan) ; roots— aper., dmr., used iu snake poisons. 
Cocculus laurlfolius DC. ; Meuispermacete; tox. alk.; coclaurine; Jr. 

I'harm. Soc, Japan, 1925, Nr. 524. 3. 
C. leieba IJC. ; (P.-Ullar-billnr, Bo.-Parvati) ; tonic, similar to Tinospoka 

rriiuiiFoijA. 
C. mncrocarpus W. & A. ; leaves — powdered and laken in milk cure 

syphilis, biliausness and gonor. 
C, yillosusDC. (H.-Jamti-ki-bel) ; laxt., sudoritic, useful in rheum, and 

gonor. 
Cochlospennum gossypium DC. ; Bisinea; (H.-Pilikapas, M.-Tauaku) ; 
gum — subst. for tragacantli. 
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Cocos nucifera Linu. ; I'alm;u ; (S.-Narikcla, II.-Nariyal, U.-Nankel, II.- 
Tanba) ; water af iniripe fruit — cooling in unnary diMnder»; root — 
diur. and used in uteriue di^ascs ; enzyiuc- — inverliu, oxyda.be, 
catalase; Bull. Pept. Agn. ludes. Neerl. 4. 1907. Cliem. Ztg. 1900, 
16'; Analysl, 1924, 223; Pharm. Centralh. 1906, 1045; Jr. v Soe. Cliem. 
Ind. Loud. 1916, 1 138. -|- 
Codonopsis ovata Beutb. ; Campanulaeece ; (P.-Ludut) ; tnois atul kaves 

— uscd for bruises, ulcers,. 
Coffea arabica Liun. ; Rubuicctc; (II. -Coff.ee, B.-Kafi) ; stim., diui-.; alk. 
caffeiue, adenine, xaiithme, hvpoxanLhine, guanosiut ; |. C. S. 1856, 
33; Aveh. l'liarm. 1851, 14S; Jr. Biol. Cheiii. 1924, 83l", Apoth. Ztg. 
IS9S, 443. 
C, bengalensis Rosb. 
C. fragrans Kortli. 
C. jenkinsii Ilook. 
C. khasiana Hook. 
C. travaucorensis W. & A. 
C. wightiana W. & A. 

Coix lachryma Linn. ; Graniinere; (S.-Gavedhu, ll.-Gurlu, Bu.-Gurnuir, 

l'.-Saiiklee) ; blood purifier; root- used in mcnstrual disorders , 

lcucin, lyrosin, histidin, lysin, arginiue, coiciii ; Jr. Biocliem. Kyoto, 

1922, 365. f 

Colchicum Iuteiim Baker. ; Liliaceas; (veru.-Suriiijati) ; subst. for C. iutu- 

MNAI/K; in gout." 
Coldenia procumbens Linu. ; Boragince ; (S.-Tripaksliee, H.-Tripungkee, 

Bo.-Bursha) ; leavei — applied "to rheunialic swellings. 
Colebrook ea oppositifolia StiJ , ; Labiatit;; (H.-Pansra, I'.-Sliakardaua, 

Nep.-Dcul) ; roots — m epilepsy. 
Coleus aromaticus Bcntli. • Labiata;; (H.-PatliarrTieer) ; iu colic and 
dvspep.; essen. oil carvacrol ; Schim. Ber., 1919, 15; 1922, 19; Phann. 
Weekbl. 1915, 253. f 
Colocasia antiquorum Schott. ; Aroidetc ; (H. S: B,-Kaclioo) ; siyptic, sUm., 

rubft., in seorpion-stiug ; Amer. Jr. I'harm. 1919, 498. 
C. macrorrhiza Sehott. (S.-IIasUkarui) ; iu fevers. 
C. viT&sa Kunth ; (Bish Kaehu). 

CoHitea arborescens Linn. ; Leguminosie ; (P.-Braa) ; leuves— purg. 
Combretum decandnim Roxb. ; Combretacca» ; (H.-Pmik) . 
C. nauum Ilam. (P.-Dantjalhi). 
Commelina bengalensis Linn. ; Cominelinac-ea_'; (S.-Kanohata, II. & B.- 

Kanchai-a, M.-Kanang Karai) ; deraulo., refrig., last. 
C. midillora Litm.; (M.-Vazhapazhathi) ; bruised plant applied to buru 1 -, 

itdies and boils, 
C, obIiqua Ilam. (H.-Krmjura, B. -Jala Kaucluira) ; anlid. lu suaka 

poi.wn, iihcful in vertigo, fevev and bilious affectioii^. 
C. salieifolia Roxb. ; used in dysen., insanity. 
C, suffruticosa BI. (Santh.-Dareorsa) ; applied to sores. 
Conimn maculatum Lilin. ; Umbellifenc ; (Ind. Uaz,— Kurdumana) ; 
lieurotjc in patnful affections of skm ; aplirodis. ; alk., d-coniine, 
7 t-ojrfceine, conlivdrine, n-melhvl coniiue, hesperiilin; Bharm. Jr., 
19f«, 185; Jour. Prakt. Uleni., 192812), 25; Ber., 1894, 2615; 1895, 302; 
1902, 1330. f 
Connijtrus monocarpus Linu. ; Counaracese ; (M.-Kuriel) ; pulp of fruit 

ijf<,ed in cye diseapes, decocl. of root in hyphilis. 
ConvoJvulus arvensis Linn. ; Convolvulacesi ; (H.-Iliraupadi, Bo.-Hirnnpag, 

y'M.-Narauji) ; root— purg. ; eonvolvulin ; Pliann. Ind., Vol. II, 543. 
(jmptis teeta Wall. ; Banunculacea? ; (H.-Mamira, B.-Tita, Bo.-Mahmira) ; 
bitter tonk, applied ou sores; berberine, coptine ; I'hann. Jr. 1912, 
48M#efv Jr *- rliari11 - 1873, .. 193. Ar,*aiiafm. 1884,^,474, 
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Corallocarpus epijj.ua Hook. ; Cuciirbitacete ; (S.-Patalagaruda, H.-Akas- 

gadduh, M.-Akash garudalid) ; m dysen. and snake-bite ; bitter 

priuciple like brvonin. 
Corclionis anticliorus liit-usch. ; Tiliaceae; (Bo.-Bapliali) ; demulc, used in 

.Honor. 
C. capsularisLiim, (S.-Nadika, II. & B.-Pat, M.-Pirattikerai) ; leaves— 

demulc, bitter tonic, used in dyspep. aud liver diaorders; glued. - 

capsularin, eorehorin; J. C. S., 1922, 1044; Merek's Index, 1929, 383' 

Jr. Ind. C. S., 1927, 205; 1928, 75«. f 
C. fnscicularis Lain, (Ind. Buz.-Bhaphali, Bo.-Hirankhori) ; astrin., restor. 
C. olitttriiis Liuri. (H.-KoslMa, B.-Nalitapnt) ; in lever and clyscntery, 
C. trilocularis Liim. ; seeds — in iever. 
Cordia angustifolia Don. ; Boraginete ; (H.-Goond, Goondnee) ; Birdwood, 

Veg. Prod. I-Jombay. 
C, latitolia Roxb. (S.-Sheloo, H. -Bara lesoora, B.-Buro bahuri) ; Bird- 
wood, Veg. Prod. Bombay. 
C. maeleodii Hook. f. & Th. (H.-Dahipalas) ; in jaundice. 
C. myxa Linu. (ll.-Cbokargond, B.-Buhul, Bohodani) ; mild touic, 
C. obIiqua Willd. (H.-Chotalasora, B.-Bahubara, M.-Naruvili) ; demulc, 

used in snake-bite and affections of urinary passages. 
Cordia rothii licini 4t Scbult. (H.-Gondi) ; decoct. of bark — astrin., used as 

gargle. 
C. vestita Hook. f. & Th. (H,-Kurnpaimaii, P.-Kumbi) ; astrin. 
Coriaudrum sativum Linu. ; UrnbellifersE ; (S.-Dbanyaka, H. & B.-Dliania, 

M.-Kattamalli) ; carimu., diur., tonic, infusion used in chr. con- 

junetivitis; essen. oil ; Sehim. Ber., 1924, 20; 1892, April, 11; Jr. 

Ind. lnst. Sci., 1925, 182; Sebiru. Ber., 1926, 23; 1925, 17; Bull. Imp. 

Inst. 1917, 301. f 
Coriaria nepalensis Linn. ; Coriarerc ; (II.-Makola, P.-Giich, Nep.-Raselwa) 
Corydalis cashmeriaiia Royle ; Fumariacece. 
C. govaniana Wall. ; (S.-Bhutakesi, H. & B.-Bhut kesi) ; in eye diseases, 

tonic and antiper. 
C, ramosa Wall. 

About 19 species of Corydalis are uninvestigated. 
Corylus avellana Linu.; Cupulif erre ; (H.-Findak) ; tonic, stomeb., 

aphrodis. ; Z. Physiol. Chem. 1886, 316; Jr. Amer. Chem. Soc. 1908, 

848. 
C. colurna Linn. (P.-Urui, Kash.-Vinri) ; nuts — tonic. 
Corypha nmbraculilera Linu. ; Palmeoe ; (S.-Alpayushi, M.-Talipanai) ; sago 

is obtained ironi tbe i)itb, fruits — stupefy fish. 
Coscinium ienestratum Colebr.; Menispermacese ; (S.-Daru haridraka, B.- 

Halcli-gacb, M.-Mara-ruaiijal) ; stomeh., tonic used in inlermittent 

fevers, general debility, dyspep., in ulcers and in snake-bite ; ber- 

lierine, saponin, J. C. S., 1867, 187.; Pliarm. Jr. 1852, 188; Bull. 

lnst. Bot., Buitenzorg. 1902, 11. 
Cosinostigma raceinosum Wight. ; Asclepiadeaa ; (Bo.-Gharphul, M.-Vattu- 
valli) ; cholag., in dyspep. ,vith fever; alk., glued. ; Pliarm. Ind. 

Vol. II, 450.;' Hartwich, Neue Arzneidrogeu. 1897, 115. 
Costus speciosus Sm. ; Composita ; (S.-Kemuka, H. & B.-Keu, M.- 

Koestam) ; root — bitter, astrir., stim., anthelm., used ia snake-bite; 
Agri. Ledger, 1906, 69, 
Cotoneaster microphylla Wall. ; Rosaceoe; HCN-glucd. ; Jr. Pharm. Chim., 

1906, 537; Compt. Rend., 1906, 451. 
C. nummularia Fisch. & Mey. ; (Pers.-Siah-chob) ; aper., expect., stomeb.; 
sujjar chirkhestite ; Pliarm. Ir-d., Vol. I, 585; Pliarm. Jr., 1889, 9b3. 
C. vuljlarisLimll.; HCN; Compt. Rend,, 1906, 451. 
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«Cotula anthemoides Binn. ; Coinpositce; (H. & l'.-Babuiia) ; in rhcuni., 

iufusion as eye wash. 
Crataagus oxycantha Binn. ; Rosacece; (P.-Bau-sangli) ; oxalic acid; Bot. 

Centralb., 1927, 11; N. F. 337; voung shools— HCN-glucd. ; Oesterr. 

Bot. Ztsehr., 1923. Nr. 1, 56, 69. 
Crataiva religiosa Forst. ; Capparidecfi; (S.-Varuna, B.-Barun, B.-Tektasak, 

Bo.-Vayavarna, M.-Maralingam) ; stomcli., laxt., diur. baru — iu 

calculus allections and in snake-bite ; saponin ; Draguudorlf, Hcilp- 

llanzen, 1898, 261. -|- 
Crescentia cujete Binn. ; Bignoniacea; ; (Ind. Baz.-Kalabasbr) ; A.per., cool- 

iug and febge. ; Bei\ Pharm. Ges. 1912, 24. 
Cressa cretica Biun. ; Crmvulvulaeca: ; (H. & B.-Rudrauti, Bo.-Khardi, 

M.-Uppu-Sanaga) ; tonic, expect. and antibil ; alk.; Pharm. Ind. Vol. 

II, 546. 
Crinum asiaticum Binn. ; Aoiaryllidece ; (S.-Visha-mandala, H.-Pindar, 

E.-Bara-kanur, Bo.-Nagdowan, M.-Visliamaugil) ; emetic, duiphor., 

purg.; lycorin. ; Bull. Jard. Bot. Buitenzorg. 1920, 352. 
■C, latifolium Linu. (H. & B.-Sukh-darsan). 
•C. sp. ; (Sauth.-Sikyombola) . 
C. zcylanicum Binn. (B.-Sukh-darsau, Bo.-Gadambikanda) ; similar to C. 

ASIATICUM. 

Crocus sativus Binn. ; Iridete ; (S,-ICumkuma, H., B. & Bo.-Jafran, M,- 

Kungumapu) ; stomcli., antisp., stini., aphrodis., in snake-bite, used 

as colouring and flavouriug agent ; glucd. — crociu, crocetin, picrocro- 

cein, esseii. oil ; Pharm. Jr. 1908, 267; Arch. Pharm. 1914, 139; 

Sehim. Ber. 1919, 75; Pharm. Centralh. 1923, 148; Jr. riiarm. Belg. 

1928, 371.* f 
Crossandra unduhefolia Salisb. ; Acantliace»; (Ind. Baz.-Priya-darsa) ; 

aphrodis. 
Crotalaria albida Heyne. ; Beguminosie ; (H.-Eou metlii) ; root — purg. 
-C. burhia Hamilt. (I'.-Sis, Bo.-Brunnu) ; leaves— cooling. 
C. juncea Binn. (S., H. & B.-San, Bo.-Santag, M.-Slianal) ; in impetigo, 

psoriasis, eminen. ; Bull. Jmp. Inst, Boud. 1921, 452. 
C. medicagiiiea Bamk. (P.-Gulabi) . 
C. prostrata Roxb. (B,-Chota-jhiuijlmn, M.-seri-gally-gista) ; used in 

derangements of tlie stomach. 
C. retusa Binn. (B.-Bil-jbunjlnm, Bo.-Ghagri, jM.-Potu-galli-gista) ; used 

in scabies and impetigo; alk.; Ber. 1890, 3538; 1899, 214; Arch. 

Pharm. 1899, 595. 
■C. sericea Rerz. (S.-Ghuntarava, H.-Jhuiijhunia, B.-Pipuli-jhnnjlnm) ; iu 

scaWes and impetigo; Dragendorff, Ileilpflanzeii, 312. 
Crotalaria striata DC. ; alk. ; Dragendorff, Heilpflanzeu. 
C. verriicosa Biun. (S.-Sanai-mspi, H. & R.-Jhanjhaiiia, M.-Vatta-killu- 

killnppai) ; in scabies and impetigo. 

About 6S species of Crotalaria are nninvestigated. 
Croton aromaticus Binn. ; Hupliorbiacea? ; (M.-Vidpune). 
C. caudatus Geisel. (B.-Naii-bhantur) ; leaves— as poultice to sprains. 
C. joufra Roxb. (B.-Joufra) . 
C. malabaricus Bedd. 
C. oblongifolius Roxb. (B.-Baragach, H.-Chucka, Bo.-Ganasnr, M.- 

Bhutan-kusam) ; purg., alter., in snake-bite; alk. 
C. polyandms Roxb. (H.-Hakuna, B.-Danti) ; same as C. TiGr.iUM. 
C. reticulatus Hevtie. (Bo.-Pandharil ; bark — bitter and stomcli. 
C. tiglium Binn. "(S.-Kanakaphala, H.-Jamalgota, B.-Joypal, Bo._-Geyapal, 
M.-Nervalam) ; stini., Hniment in rbenm., di'astic purg., iu snake- 
bite; Jr. Pharm. Chim. 1898, 524; J. C. S. 1864, 195; Pharm. Jr. 
1905, 479 ; Arch. Bxper. Path. Pharm, 1915, 138. 
About 20 species of Croton are uninvestigated. 
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Crjptocoryne spiralis I'kch. ; Arnidt--;e; (JL-Nattn-alivadayani) ; i u 

iniaiitile vomiting aml lever. 
Cryptostegia grandlflora Br. ; Asclepiadareu:; (Bo.-Vilayli-vakhandi, JI,- 

Palai) ; leaves— toxic ; I'harui. Ind. Yol. II, 426; Iiup. Inst. Lond. 

Trop. Ai?ri. 1904, 463; Bali. l'hatm. 1891, 41. 
Cubeha oHiciiialis -Mii]. ; I'iperaceiL' ; hce I 'i per cubeba; htini., espet., in 

«rijior. ; es*,en. oil. ; [r. Soc. Ciiem. Ind. 1928, 92; Jr. Ind. In h t. Sci. 

1925, 159. 
Cucmnis melo Linn. ; Cucurbitacea.' ; (S.-Kliarvuja, H. & Bo.-Kliarbuja, 

B.-Kharmuj, M.-Vellari-verai) ; seedt.— nutri., iliur., wkole frnit — usc- 

ful in clir. ei'zcuia, ; Jr. Biol. Ck#m. 1923, 79. 
C. momordictt Linu. (S.-Rrvaru, II.-1'hnt, B.-Phuti) ; seeds— cooling. 
C. pseudo-colocyntliis Rovlc. (S.-Indrayan, H.-Bislilamlihi) ; bittfer "subs- 

taiu-c; Pbarm. Jr. 1907, 117. 
C. pabesaens Rosh. 
C. sativus Liim. (S.-Suka^a, H.-Kliira, E.-Sa^a, Bo.-Kankri, M.-Mullu- 

vellari) ; fruit- nutri., demulc, seeds— eooling, diur., fruit— -demnlc 

and nutri.; Iiiodietn. Ztscber. 1929, 109; Ber. Bot. Ges. 1928, 582. 
C. trigomis Roxh. (S.-Yi.shala, il.-Hislambhi, M.-Haltiit-timialti) ; similar 

to eolocynth, used in suake-bite ; soe C. pstudo-eolocyntbis. 
C. utilissima Linn. ; seeds — nutri., diur., in suppression of urine; Anu. 

Bot. 1892, 195. 
Cucurbita maxima Duch. ; Cueurbitacea-' ; (II.-Mitbakaddn, H.-Saphuri 

Kmnra, Bo.-Lal bbupali, Jl.-Pusbini) ; seed — antlielm., oil — nerve 

tcnic; saponin; Bull. Bot., Gard. Kew., 1909, 397; Jr. Anier. C, S. 

1S96, 609. 
C. pepo DC. (S.-Kurkaru, H.-Saferl kaddu, B.-Shadu kumra, Bo.-Kaula, 

M.-PotUi-guiiiinadi) ; seeds — antlielm.; leaves— in burns; A<; — 0,009 

mtf. in 100 g. frmt ; Compt. Rend. 1912, 893 (C. C. 1912, L 1730). 

J. C. S. 1913, 399; Jr. Anier. C. S. 1910, 346, I'barm. Post. 1918, 561. 
Ciuniniim cyminum Linu. ; UmbilliferLe; (S.-Jiraka, H.-Zira, B.-Jira, M.- 

Sbitayam) ; stim., carmin., used iii cookerv, sanke-bito ; eRRen. oil; 

Jr. Ind. Inst. Sci. 1925, 182; Bull Inip. Inst. 1917, 302; Analvst, 

1904, 78. '■■ 
Cilpressus sempervirens Linn.; Coniferce; (H.-5ara, Bo.-Saruboke) ; wood 

and fruits— astrin., antlielm..; essen. oil; Trans. Sc. Cbcm. pharm. 

Inst. Mobkau, 1925, 93. f 
Curanga amara Juss. ; Scrophularinea; ; febge. ; glucrl. curasjin; J, C. S., 

1900, 304; Meded. Lands Plantent. 1897, 73; 1899, 135 (C. C 1899 

II. 991, 1125; 1900, I. 298). 
Ciitculigo orcbioides Osertu. : Auiarvllidea,- ; (p.-Talnmlika, H. & Bo,- 

Kalimusli, B.-Tdlamuli, M.-Nilap-panaTk-kizhangYi) ; in piles, 

jaundice, astlnna, diar., uonor. 
Curcnmn amada Roxb. ; Sciiatniuese ; (S.-Knrpnra-liaridra, H.-Ambaldi, 

B.-Amada, Bo.-Amba-haladar, M.-Mauiidiatfatn) ; carmin., slomch., 

coolinjr, resembles ^iiiger ; essen. oil. 
C. angustifolia Roxb. (S.-Tavakshiri, II. & B.-Tiklmr, Bo.-Tavakhira, 

M.-Kua) . 
C. flromatica Salisb. (S.-Vana-liaridra, H.-Jaugli haldi, B.-Banbaliid, Bo.- 

Ran bald, M.-Kasturi-nianial) ; carniin., in snake-bite ; essen. oil, 

0.6%; Jr. Soe. Clietn. Ind., 1928, T 54; Jr. Ind. Inst. Sci., 1926, 140. t 
C. caesia Rosb, (H.-Kalihaldi, B.-KaUhaldi, Bo.-Nar-kacliura) ; use— saine 

as C. Minga. 
C. lonea Rojjli. (S.-Haridra, H.-Haldi, B.-Halood, Bo.-Halada, M.- 

Manjai) ; aroni., stim., tonic, carmin., in conjunctivitis, sprains 

and wounds; curcumin, alk., essen. oil.; Ber., 1897. 192; J, C S., 

1904, 63; 1907, 1210; Anier. Chem. Jr. 1910, 48; Sebini. Ber., 1911, 51; 

1922, 20. f 
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Cui'Cllina leucorhiza Roxl). ; (B.-Tikor) . 
C, montana Rosc. (Bu.-Sinderwaui) . 
C. rubescens Roxb. 

C, zedoaria Rosc. (S.-Sati, II. & Bo.-Kachura, B.-Rhori, M.-Pulan-ki- 
zbanga) ; root— cooling, diur., aroni.; essen. oil; I'liill. Jr. Sci., 1909, 

132; 'Sehim. Ber. 1911, April, 50. 
Cuscuta reflexa Roxb. ; Convolvulacere ; (S.-Amaravela, TI.-Akasbel, B.- 

Algusi, Bo.-Nirrnuli, M.-Silarna-purgonalu) ; seeds— carmin. ; auodyue. 
Cyananthus sp. I-Ik. f. & T. ; Campauulacefc ; (P.-Murra) ; liowers — used 

in asthma. 
Cyauotis axillaris Schultes. ; Coimnelijjaceie ; (H.-Soltraj, Bo.-Itsaka, II.- 

Nirpulli) ; external application in ascites. 
C. tuberosa Schultes. ; root — used in coutinued fever. 
Cycas circinalis L/irm. ; Cycadacea: ; (H.-Jangli-madau-niast-ka-phul, II,- 

Madana kamapu, Bo.-Buzoor butu; stim., aplirodis., narcotic; glncd. 

pakociu; I'harm. WeekbL, 1903, 309. f 
C. revoluta Willd. (Chin.-Wu-lou-tzu) ; expect., tonic, uutri. ; Chinese 

Mat. Med. 
C. rumphii Miq. (M.-Wara-gndu, Malay.-'fodda-maram) ; resin — applied 

to malignant ulcers; scales — auodyne. 
Cyclameu europaeum W. ; Primulaceoc ; (H.-Hathajooree) ; Birdwood, Veg. 

Prod. Bombay. 
C. petsicum Miller. (Ind. Baz.-Baklmr-i-Miryam) ; emetic, cmmen, purR., 

diur., fish-poison, autid. to snake poisou; glued. saponin cvclomiu; 

Ber., 1879, 374; Arch. Pharm., 1885, 831; Kuil. Soc. Chem,, 1886, 305. 
Cydonia vulgaris Pers. ; Rosacese; (II.-Bihidana, M.-Shimai-madalaivirai) ; 

cardiac tonic, seeds— demulc. ; glued. amygdalin; Tr. N. J. 14, I, 

240. glued. Chem. Ztg. 1887, 1726; Analyst 1902, 183; Ber. 1922, 

3038. f 
Cylista scariosa Ait. ; Leguminosa;; (Bo.-Ranghevada) ; root— astrm- 

remedv for dysen. and leucor. ; tamiius. 
Cynodon d'actylou Pers. ; Gravninea: ; (H., B. & Bo.-Doorva, M.-Mooyar- 

pul) ; demulc, diur., astrin., liremostatic, laxt., in scorpion-sting. 
Cynoglossum micranthum Desf. ; Boraginea; (S.-Adhopuspi, P.-Kilakrai, 

Brj.-Oudhuphule) . 
Cynometra ramiflora Linu. ; Leguminosa; ; (B.-Shingr., M.-Irapu) ; cath- 

purg., usedl in skin diseases. 
Cyperus esculentus Retz. ; Cyperacere (P.-Kaseru) ; Ber. Pharm. Ges., 
# 1902, f 45. 

C. inundatus Roxb. (H. & B.-Pati) ; tubers— tonic and stim. 
C. iria Linu. (B.-Buro-clioocha) ; tonic, stim., stomeh., astrin.; Chinese 

Mat. Med. 
C. juncifolius klein. (P.-Mutran sialian) ; stomeh., cordiachal. ; Stewart, 

Punj. Plants. 
C. rotwidus Linn. (S. & Bo.-Musta, B.-Mutha, M.-Korai) ; dmr., em- 

men., anthelm., diaphor. ; essen oil; Parrv, Modern Perfumes, 1926, 

21; Jr. Ind. Inst. Sci., 1925, 39. Jr. Soc. Chem. Ind. 1922, T. 172. 
C. scariosus Br. (S.-Nagar mustaka, H. & B.-Nagar motha, Bo.-Lawa.la, 

M.-Koraik-kizhaugu) ; similar to C. kotundus. 



Dcedalacanthus roseus T. Anders.; Acanthaceae ; (Bo.-Dasmuli) ; in leucor., 

promoles growth of fcetus in cattle. 
Dsemia extensa R. Br. ; Asclepiadese ; (S.-Phala kantak, H.-TJtran, B.- 

Chigulbanti, Bo. & M.-Utarni) ; leaves— emetic, espect, used m 

asthma and snake-bite ; bitter glued. ; Hartwich, Neiie Arzneidrogen, 

1897, 122. 

31 
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Dalbergia emarginata Roxb. ; Leguminosu; ; (S.-Krislma sinsapa, B. -Kala 

sess.oy, M.-Kala sinsapa) ; bitter toiiic, stomch., used m leprosy, 

dbfsi'tv and wonus. 
I». jimghuhiiiiBenth.; alk.; Bull. Inst. Bot. Buitenzorg, 1902, 19. 
I), lanceolaria Liim. (H.-Bithna, B.-Cliakemdia, Bo.-Takoli, M.-Nal 

valauga) ; bark — used in. interniittcut lever. 
D. ougeinensis Roxb. (S.-frinisha, H.-Sandam, B.-Jarul) ; gum— used in 

dysen., leprosv, leucoderma, gonor. 
I), sis'soo Roxb. (S.-Shingshupa, H. & B.-Sisu, Bo. & M-Sissu) ; leaves 

— bitler, stim., useful in gonor. 
D . spinosa Roxb. (Burm.-Yeeliinya) ; root — destroys effects of alcoliol. 
D, sympathetica Nimmo. (Bo.-l J eatguli) ; leaves — alter. 
D. volubilis Roxb. (H.-Bhatia, Bo.-Alai, M.-Bandigarjaiia) ; used as 

gargle, root-juice — iu gonor. 
Dapline oleoides Schreib. ; ThymekeaceEe ; (P.-Maslvur, Bo.-Pecli) ; 

pOLSOllOUS. 

Datisca cannabina Linn. ; Datiscacere ; (H. & Bo.-Akalber.) ; bitter, pnrg. 

t'ebge.; glucd. datiscin; Compt. Rend., 1925, 1419; Arch. Pliarra., 

1918, 51, r Aim. Cheni., 1893, 261; 1894, 346. 
Daturn alba Nees. ; Solaaaceoc; (S.-Umatta vrikshaha, H.-Sadali-dhatura, 

B.-Dlmtura, Bo.-Dhotari, M.-Umattai) ; intoxicant, digest,, autisp. ; 

alk. atropine, hvosevanriue, hvoscinc; Anti. Cheni., 1S9S, 149; Arch. 

Pharm., 1906, 68; 1926, 140; Apoth. Ztg., 1905, 669.f 
D , f astuosa Linu. (S.-Krishna dhatura, H. &_B.-Kala dhatura, M.-Karu 

umattai) ; in snake-bite ; constituents similar to D. AtMA.-}- 
D. metel Linn.; use same as other species; alks. — livoscvamine, hvoscine, 

atropine; Arch. Pharm., 1905, 303, 309, 220"; 1910, 641; Pharm. 

Monatsh., 1923, 63. t 
D. stramonlum Linn. (B.-Sada dhutura, P.-Tattu dattura, M.-Umatai) ; 

atropine, hyoscine, hyoscvamine; Arch. Pharm. , 1905, 306, 328; Ber., 

1880, 909; Proc. Roy. Soc., 1891, 391.* 
Dancus carata Linn. ; Unibellilerae; (S.-Shikha-mulatn, PL, B. & P.- Gajar, 

M.-Gajjara kelangu) ; seeds — aroni., stim., carmin., used ili kidney 

disease and dropsv; As — 0,005 mg. in 100 a;, root; Compt. Rend. 

1912, 893 (C. C. 1912, I. 1730). 
Davalllatenuifolia Wall. ; Chinese Mat. Med. 
Delpliininm ajacis Royle.; Rnaunculaceas ; alk.; Arch. Pharm. 1913, 207 

O'Shaughnessy, Bcng, Disp. 
D. brunonlauiini Royle. (P. -Laskar) ; scent like musk, destroys ticks in • 

animals. 
D. cffiTuleum Jacq. (P.-Dhakangu) ; root— kills maggots in wounds of 

goats. 
D. denudatum Wall. (H.-Nirbisi) ; root — in toothache, adulterant for 

aconite. 
D . elatum Linu. ; alk. 1%; Arch. Pharm.., 1925, 274. 

Var. incisum and ranunculifolium. 
D. pnciflornrn Royle. ; Birdwood, Veg. Prod. Bombay. 
D. speciosum Janka. ; used to destroy ticks in animals. 
D. zalil Aitch. et Hemsl. (H.-Asbarg, Bo.-Gul-jalil) ; anodvne, diur., used 

in jaundice and dropsy; alk., glucd. ; Pharm. Ind", Vol. III, 27; 

Proc. Cliem. Soc., 1897-98, 55; J. C. S., 1898, 267. f 
Dendrobium crnmenatum S-w. ; Otchidese; alk. 
D. macnei Lindl. ; (S., H., B. & Bo.-Jivanti) ; demulc, tonic, used in 

snake-bite; alk.; Bull. Inst. Biritenzorg., 1902, 36. 
Dendrocalamus strtctus Nees. ; Gramineae; (H.-Bans kaban, B.-Karail, 

Bo.-Bas, M.-Kanka) ; silicious matter — tonic, astrin., leaves — ecbolics 

t& animals. 
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Derris elliptica Bettth. ; Beguminostc ; (Malay.-Tubah) ; fWi poison, 
larvicide; glucd. — derrid, anlrvdro derrid, tuho toxin, demu; Arch. 
Pharm., 1911, 298; Jr. Soc. Chcm. Ind., 1927, T 365; Clieni. Drug., 
1921, 41; Ber., 1928, 1003. 
D. scandens Bentli. (B.-Noalata, P.-Gunj, M.-Nala tige) ; bark— cholag., 
fish poison, used in snake-bite. 
. D. uligiuosa Benih. (B.-Paulata, Bo.-Kirtana) ; bark — fish poison, useful 
in rheum. and dvsmefl. ; alk., glucd.; Arch. Pharm., 1902, M5; 
1903, l.t 
Desmodium gangeticum DC. ; Beguminosa; ; (S. & Bo.-Shalparm, II,- 
Sarivan, B.-Salpani, M.-Gitanaram) ; in fever, cough, vomiting, 
asthma, snake-bite and scorpioii-sting ; alk. 
D. latifolium D. C. ; (M.-Chithamulli) ; roots— alter., touic, given in fever, 

diar., vomiting, bowel eomplants, insanity and ukers. 
D, polycarpiun DC. (Santh.-Bcephol) ; usedi in fahitiug and eonvnlsion. 
U, pnichellum Benth. (S.-Lodrom, M.-Vellalothi) ; decoct. of the bark 
— used in hasmor., diar., poisouing and 1 eye diseases, flowers — used 
in bihousrjess. 
D, tiliaefolium G. Don. (H.-Sambar) ; roots — carmin., touic, dinr. 
D. triflorum DC. (B.-Kodalia, H.-Kudaliya, Bo.-Jangli methi, M.-Muiita 

maiidu) ; galact., reinedy for diar. and convulbion. 
Dianthus anatolicus Boiss. ; Caryopnyllece ; (Ind. Baz.-lCanturiyun) . 
Dichroa f ebrifuga Lour. ; Saxifragacea; ; (H.-Basak, Nep.-Aseru) ; root— 
emetic, febge. ; cyst. glucd., dichorin: Hartwieh, Nene. Arzneidro- 
gen., 1897, 127. 
Diclirostachys cinerea W. & A. ; Leguminosce ; (S.-Viravriksha, H.-Vurtuli, 
Bo.-Segurnkati, M.-Vedatalla) ; young shoots useful in oplithalmia. 
Dicliptera roxburghiana Nees. ; Aeanthacefe ; (P.-Kirch) ; tonic. 
Dicoma tomentosa Cass. ; Compositse; (M.-Navananji-chapala) ; febge. 
Dlctamnus albus Linu. ; Rutacece; arom. bitter, used in intermittent 
fever,' nervous diseases and ameuor. ; cryst. tox. alk. dictainine, 
cryst. saponin dictamnolacton, essen. oil; Ber. Pharm. Ges., 1923, 
68; Schim. Ber., 1924, 23; 1925, 20. 
Didymocarpus aromatica Wall. ; Gesneracece; (H.-Kumkuma) ; arom. 
Digitalis purpurea Linn, ; Scroplmlarinece ; imported, uow being cul- 

tivated.* , 

DiHenia indica Linu. ; Dilleniacere ; (S.-Bhavya, H. S: E.-Chalta, Bo.- 

Mota kannal, M.-Uva) ; cooling beverage in fevers. 
Dionysla diapensiaefolia Boiss. ; Prhnulacese ; (Ind. Baz.-Hamama) ; seda- 

tive, used in gout and uterine obstmetions ; cryst. alk. 
Dioscorea aculeata Binn. ; Dioscoreaceas ; (S.-Madhvalu, H.-Man-alu, B.- 
Mau alu, Bo.-Kante-kangi, M.-Kata kelenga) ; alk. ; Bull. Sci. 
Pharm., 1909, 509. n „„ 

D. alata Binn. ; tos. alk.; Meded. Landa Plantent., 1894, 68; 1899, 123. 
D. bulbiiera Binn. (H.-Zamin kand, Bo.-Karind'a, M.-Karu karmda) ; 
used in piles, dysen. ; syphilis; poisonous glucd.; Pharm. Ztg., 
1892 776 
D. globosa Roxb. (S.-Pindalu, H. & B.-Chupri alu, Bo.-Chopri alu, 

M.-Gunapendalam) ; antlielm., useful in leprosy, piles, gonor. 
D hirsuta Deunst. ; tox. alk., behaves like picro toxm; Meded. Batids 
Plantent. 1894, 13 and 68; 1899, 141; (C. C. 1910. II. 1228); Ann, 
Tard. Bot. Buitenzorg., 1909. II. Suppl. 3, 385. _ 

D. oppositlfolia Binn. (S.-Sarpakhya, Bo.-Marapasapoh , M.-Avatenga 
tige) • root— used to reduce swelling, in scorpion-stiiig and snake- 
bite;' Bull. Sc. Pharm., 1909, 609. 
D.pentaphyllaLinn. (H. & Bo.-Eanta alu, M.-Kattu valh kalangu); 
tonic, tubers— used for swellings; Meded. Bands Plantent, 1894, 16; 
1899,' 141. 
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Dioscorea pnrpurca Roxli. (S.-Raktalu, H. S: B.-Bal-gurauia alu, Bo.- 
Rytalul ; bitter, iiutri., useftil i n bilious aftections ; Bull. Sci. Pharm., 

1909, 509. 

I), sativa I v inn (H.-Ratalu, Ro.-China, Jl.-Goradu) ; applied externally. 
I), triphylla Lmu. (Bo.-Mdnda, Ji.-'lViagri-mireu) ; iuterually— irrit. 
Diospyros candolteana Wiftht. ; Ebenacea;; (S.-Nila-vriksha, M.-Karima- 

ram) ; decoct. of the bark— used in rheum. and swellmgs. 
I>. ebenura K(cuig. ; (II. & Bo.-Tendu, M.-Acha) ; astrin.; Arch. rharm,, 

1899, 369. 
D. embryopteris I'ers. (S.-Tinduka, H. & B.-Gab, Bo.-Tendu, M,- 

Tumika) ; astrin., in diar. and snake-bite. 
D. melanoxylon Rosb. (S.-Kenduka, H.-Kendu, B.-Kend, Bo.-Temru, 

M.-Tmrlbi) ; bark— in diar., dyspep., touic. 
D. inontana Roxb. (S.-Tumala, H.-Lohari, B.-Ban-gal, Bo.-Kundu, M.- 

Muchi-tauki ; fruit — poisonous. 
1). paniculata Dalz. (S.-Tbinduka, M.-Karintnuvari) ; leaves— fish poison, 

decoct. of the fruit — given in gonor., to piirify blood and bilious- 

ness, powdered bark — in rlieutn. and ulcers. 
I), tonitntose Roxb. (S.-Kakinduka, H.-'Iumal, B.-Kend, M.-Cliilta 

tuniiki) ; alter. 
Diplospora sphajrocarpa Hook. ; Rubiaceas; roasted seeds — taste and 

smc-11 like coffee , alk. like caffine. 
Dipterocarpiis alatns Roxb. ; Dipterocarpea2 ; (B.-Garjan) ; balsam — subst. 

for copaiba, remedv for leprosv; easen. oil, resin contahlincr crvst. 

acid; Arch. Pharm., 1908, 372; 1908, 71; Anu. Chem., 1909, '56; 

1910, 105; Scliim. Ber., 1913, April, 61; 1915, April, 30. t 
P. incanus Roxb. (B.-Garjan) ; see D. ai^aTDS. 

D. indicus Bedd. ; (M.-Knnei) ; resin — used in rheum. 

D. tuberculatus Roxb. (Burm.-Kng) ; oleoresiu — applied to ulcers; essen. 

oil; Schim. Ber., 1913, April, 61. 
D. turbinatus Gffirtn. ; (B.-Tilrya garjan, Bo.-Gurjun, M.-Challani) ; 

Arch. riiarm., 1903, 372; Schim. Ber., 1913, April, 61. 
Dodonaea viscosa Linn. ; Sapindaceai ; (H.-Aliar, Bo.-Baudurgi, M,- 

Virali) ; febge., sudorific, in gout and rlieum. ; saponin; Apoth Ztg., 

1S93, 589; Pharm. Jr., 1909, 795. 
Policliandrone falcata Seem. ; Bignoniacere; (H.-Hawar, Bo.-Manchingi, 

M.-Kadatathie) ; abortif., fish poison; Meded. Lands Plantent, 

1897, 39; 1899, 136. 
D. rlieedii Seem, (M.-Vilpadri) ; seeds— antisp. ; Meded. Lands Plantent, 

1897, 39; 1899, 136. 
D. stipulata Benih.; (Bunn.-Petthan) ; alk.; Medcdl. Bands Planteut. 

1897, 39; 1899, 136. 
Dolichos biflorus Linn. ; Legumiuosa? ; (S.-Kulattha, H. & Bo.-Koolthee, 

B.-Kurti-kalai, M.-Kollu) ; astrin., diur., touic, used in leucor. 

and menstrual disorders ; enzvme-ui-ease ; Bioclieni. Jr., 1914, 449; 

Jr. Biol. Chem., 1916, 297.f 
D. falcatus Klein.; (M.-Kattarnara) ; root— used in piles, constip., oph- 

thabmia and skin disease.s, decoct. of ttie seeds specific for rlieum. 
D. lablab Linn. (S.-Shimbi, H.-Sim, B.-Makham Shn, Eo.-Panti, M.- 

Avarai) ; root — poisonous; Arch. Pharm., 1906, 668. 
Dolomwa macrocephala DC. ; Compositre ; root— in eruptions ; Stewart, 

Pun j. Plants, 
DoremaammoriiacumDon.; fuibellifera;; (Ind. Baz.-Ushak) ; used in 

enlargement of liver and spleen; essen, oil; Schim. Ber,. 1890, 

April, 47; 1915, April, 7; Ber., 1917, 1823; Arch. Pharm., 1895, 55S.f 
t), aureum Stocks ; resenibles D. ammoniacum. 
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Doroniciim hookeri Clarkc. ; Compositie ; (P.-Darunaj-akrabi) ; root — 

ff aroni., tonic. 

D, pardaliauclies Linn. (Ind. Baz.-Darunaj-i-akvabi) ; eardiae trmic, 

useful iti nervous depreisiou, melanchoha, i n scorpion-bite. 
D. royfei DC. (P.-Darunaj-aklu-abi) ; sunilar to D. HooKr.iu. 
Draczena cinnabari Balf. ; Diliaceai; (H.-Hiradukhi, M.-Kandanmrgarit- 

tam) ; stopa kcemor, astrin.; benzinc acid, cinnatnic acid; Flumu. 

Jr, 1883, 361. 
Drococephahun moldavicum Linu. ; Dabiata?; (H.-Tukbmferungniishfc) ; 

seeds— demulc. ; ess,en. oil; Schim. Ber, 1930, 21; Traus. Chem. 

rliaftu. Inst. Moscow, 1930, 5. f 
D. royleanum Royle ; O'Shaughnessy, Beng. Disp. 
Dracontium polyphyllum I v inn, ; Arbidece; (Bo.-Sevala) ; emmcn., used 

in liremorhoids, astluna, 
Dregea volubilis Bcuth. ; Asclepiadere ; (S.-Hladhu malati, H.-Nakchiktu, 

B.-'fitakunga, Bo.-Dodhi, M.-Kodicpalay) ; expect, used in eye 

diseases and snake-bite ; ghicd. dregein, alk.; Bnll. Pharm, 1891, 

211; Pharm. Jr., 1891, 617. t 
Drepanocnrpus spinosus Km-z. ; see Dai/derma si-inosa. 
Drosera peltata Sm. ; Droseracece; (H.-Mukajali, P.-Chitra) ; bitter, acid, 

oaustic, used iu phthisis; enzymes; Proc. Roy. »Soe. Lond, 1910, 

134. , , . . , 

Drynaria quercifoIia Dinn. (Bo.-Basingh) ; in phtlusts, lever, Jyspep. 
Dryobalanops aromatica Grertn. ; Dipterocnrpea? ; diaphor, autisep, 
antisp, stim., in hvsteria and dvsmeu. ; borueol, camphene, ter- 
peniol sesciuiterpeiie,' elc. ; Schim. Ber., 1910, Oct, 139; 1913, April, 

31. f 
D. camphora Coleb. see D. aromatica. 
Dvsoxylum malabaricum Bedd. ; Meliacea ; (S.-Agarti, M.-Kana-uiullal ; 

decoct. of the wood— used in rheum., oil— used m ear and eye 

diseases. 



EcbaHiurn elaterimn A. Rich. ; Cucnrbitacete ; (Ind. ftaz.-Katri-ifldraj-an) ; 

narcotic, used iu malaria and hvdropholiia, glued, elaterin, ecbanm, 

propnetin; Compt. Rend, 1906, 1161; 1909, 566; Ber, 1906, 3380; 

J C. S, 1909, 1985; Pharm. Jr, 1909, 501. f 
E. linneanum Kurz. (H.-TJdajati) ; roots— in jaundice and ttienor 
Echinops echinatns DC. ; Compositre; (S.-tJtakantaka H.-Tjtakatarat ; 

alter, diur, nerve tonic, used in lioarse cough, hystena, dyspep, 

EohitesdichotomaRoxb.; Apocynacese ; (S.-Bhadravalli, B.-Haparmah, 
M.-Arbimallika) ; useful in leprosy. 

Ecllpta alba Hassk. ; Composita; (S.-Kesharaja, H.-Bhangra, B.-Rpuna, 
Bo.-Maka, M.-Kaikeshil : tonic, ia scorpion-stmg ; alk. ecliptme, 
Pharm. Ind, Vol. II, 268. f . , 

E. prostiata Roxb, ; emetic, in enlatgedl liver and spleen and dtopsy ; 
Prain, Bene, Plants. . ,. 

EhretiabuxiioIinRoxb.; Boraginece; (H. & Bo-Pala, M.Kuruvingi) ; 
alter, used in debility and syphilis; glucd. ; Ber. Pharm. Ge>, 
1899, 214. f . , ,- 

E. obtusifolia Hoclist. (P.-Chamror) ; root_m venereal diseases 

EUeagMis hortensis M. Bieb. ; Efccagnac; (Tibet.-Sirshrag H.-Slimlik). 

E. latlfolia Linu. (B.-Gu a ra, Bo.-Ambgul, H.-Ghtwain) ; flowers-cardiac, 
astrin. . ,. 

E. umbellata Thunb. (P.-Ghiwain) ; flowers— stim., cardiac, astrm. 
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Eljuocarpiis ganitnis Roxb. ; Tiliacete ; (S.-Rudraksba, H.-Rudrak, E.- 

Rudrakya, Bo.-Rudraksh, M.-Rudia-kai) ; stim. 
E. oblongus Ga;rtn. (M.-Malankara) ; fruit— used as emetic, also in 

rheum., pneumonia, ukers, leprosy, dropsy, piles. 
E. serratus Lkm. ; (B.-Julpai, M.-Olang-karai) ; leaves— used in rheuni., 

antid. to poison, fruits — used in dysen., diar. 
E. tuberculatus Roxb. (S.-Rudraksha, M.-Rutthraksham) ; decoct. of tbe 

bark— used in hcemetcmesis, biliousness; nuts— used' as remedy for 

rhenm., typhoid fever, epilepsy. 
Elaeodendron glaiicum Pers. ; CelastrineEe ; (H.-Bakra, Bo.-Bhuta-pala, 

M.-Selupa) ; astrin., iu snake-bite. 
Elephantopus scaber Linn. ; Compositce; (S.-Gojiliba, H.-Gobhi, B.- 

Gojialata, Bo.-Hastipata, M.-Anastaovadi) ; cardiac tonic, alter., 

febge., ia snake-bite. 
Elettaria cardamonnim ilaton. ; ScitamineEe ; (S.-Ela, H. & B.-Choti- 

elaehi, Bo.-Elachi, M.-Ullakai) ; stomch., diur., in scorpion-stiug. ; 

essen. oil; Schim. Ber., 1897, Oct. 9; 1910, Oct. 30; Ann. Cliem., 

1908, 90; Pharm. Jr., 1899, 105; Amer. Jr. Pharm., 1910, 167.* 
Eleusine aegyptiaca Desf . ; Graminese ; (H.-Makra, Bo.-Mhar, M.- 

Tamida) ; seeds — in paiu in kiduey region. 
Embelia ribes Burm. ; Myrsinese; (S.-Vidanga, H.-Baberang, B,-Biranga, 

Bo.-Vavadinga, M.-Vellal) ; in Scorpion-stiug and snake-bite; embelic 

acid; Arek Pharm., 1900, 15; Apotli. Ztg., 1913, 699. 
E. robusta Roxb. (H.-Bayabirang, Bo.-Barbatti) ; antisp., carmin., an- 

thelui, 
Emilia sonchifolia DC. ; Composita?; (H.-Kirankhuri, B.-Sudhinmdi, Bo.- 

Sadamandi) ; sudorific, similar to taraxacus. 
Enhydra fluetuans I^our. ; Compositce; (S.-Hilamochika, II.-Harkueh, B„- 

Hingclia) ; Iaxt., usefnl in skin and nervous affections. 
Enicosteraa littorale Blume.; Geutiimacea? ; (H.-Chota-kirayat, Bo.-Kada- 

vinayi, M.-Vallari) ; stomch., tonic, laxt. ; bitter priuciple ; Arch. 

Pharm., 18S9, 229; Pharm. Jr., 1874, 481. 
Entada scandens Bcnth. ; I^eguiniuosffi ; (H.-Chian, B.-Gilagaeh, Bo.- 

Gardal) ; seeds — emetic, fish poison; saponin, glued., alk.; Bull. 

Inst. Bot. Buitenzorg., 1902, 20; Jr. Pharm. Chim., 1909, 162; Arch. 

Pharm., 1903. 614.f 
Ephedra distachya Linu. ; Gnetace£e." ,: 
E. foliata Boiss. ; var. ciliata Fish. & May.* 
E. gerardiana Wall.; var. saxatilis, sikkimensis and wallichii ; alks. ; Jr. 

Amer. Pliarm. Assoc, 1928, 1189; Chin. Jr. Physiol., I, 397.'" 
E. intermedia Schrenk & Mey., syn. B. pachycxada Boiss. 

var. glauca and tibetica.* 
E. nebrodensis Tines., var. procera.* 
E. pedancularis Boiss.* 
E. vulgaris Rich. (P.-Amsania, Butshuv) ; 'cordiac and circulatovy stim 

diur., in urticaria, angio-neurotic ced'etna, iu astlrma,* 
Equisetnm debile Roxb. ; Equisetaceoe ; (P.-Matti, Santh.-Buru-katkon 

charec.) ; cooling in gonor, 
Eragrostis cynosuroides Beauv. ; Graminea?; (S. & B.-Kusha, H.-Durva. 

Bo.-Darbh) ; Aint., in dysen., nienor. 
Eremostachys vlearyi Bejitli. ; Labiatse ; (P.-Gurgunna) ; seeds — cooling 

fish poison. 
Erlgeron asteroides Roxb.; Compositce; (Bo.-Maredi) ; stim., diur. 
E. canadensis I^inn. ; used in diar., dysen. and uterine htemor. ; oil — 

in brauchial catarrh., cystitis; essen. oil; Pharm. Rev., 1905, 81 

1906, 326; Schim. Ber., 1894, Oct. 73; 1922, 20. f 

About five species of Erigeron are uninvestigated. 
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Eriobotrya japonica Lindl. ; Rosacete; (M.-Lakota) ; useful ;n indign. ; 

Bull. Chim. Pharm., 1910, 713; Arch. Pharin., 1907, 469; Bull. Soc. 

Cliiiu., 1898, 310. 
Eriodendron anfractuosum DC. ; Malvacea?; (S.-Sveta shalmali, ll.-Safed 

simool, B.-Sveta shimool, Bo.-Safed 1 savara, M.-Bililmrga) ; guiii — 

tonic, alter., astrii:., laxt., rools — emetic, in scorpiou-sting, miripe 

fruit— demulc. ; Arch, Pharm., 1913, 438; Amer. Jr. Pharm., 1922, 

34. 
ErioUena quinquelocularis Wight. ; Sterculiaceae ; (Bo.-Bndjari-dha-iiiun) ; 

poultice of root used in wounds. 
Eruca sativa Lam. ; Cruciferas ; (vS.-Siddartlia, II.-T aramira, B.-SVrwet- 

surslia) ; seeds — acrid and used like mustard; essen. oil; I'hann. 

Ztg., 1912, 520; Sebini. Ber., 1912, Oc-t. 105. 
Ervum lens Linn. ; Leguiniiiosaj ; (S.-Masura, H.-Masur, B.-Masnri, Bo.- 

Jlasuri-dal, M.-BIisurpurpur) ; in snake-bite; As— 0,01 mg. in 100 g. 

seeds; Compt. Rendi. 1912, 893 (C. C. 1912. I. 1730). 
Erycibe paniculata Roxb. ; Convolvulacere ; (Santh.-Kari) ; bark— in 

cholera. 
Er.vngi»m caenileum Bieb, ; UmbelKfene ; (H.-Dudhali) ; root— nerve 

" tonic, aphrodis. 
Eryturzea roxburgliii G. Don. ; Gentiauaccre ; (H.-Charayalah, B.-Ginni, 

Bo.-I/untak) ; subts. for cliiretta. 
Erythrina corallodendron Linu. ; Beguminosce ; narcotic alk. erythrine; 

Dragendorff, Heilpfianzen, 333. 
E. indica Bam. ; (S.-Palit-mandar, H.-Pangra, B.-Palita-madar, Bo.- 

Pangaru, M.-Badisc) ; febge., in liver tronbles, opbthahnia, antid. 

to snake-bite, juice — vermifuge, catli. ; poisonous alk.; Ber., 1890, 

3537; Apoth. Ztg., 1894, 11; Ber. Pliarm. Ges., 1899, 214. 
E. strieta Roxb. ; (S.-Mura, M.-Murukku) ; powder of tlie bark_is used 

in biliousuess, rlieum., iteh, burnhig sensation, fever, fainting, 

astlima, leprosv, epilepsy; flowers— antid. to poison. 
Ervthroxylon coca L-arn. ; L-ineee: local ansesthetic; cocaine; Pliarm. Jr., 

1901 Jan. 5, 4; Jail. 26, 81; Chem. Weekbl., 1908, 666; Arch. 

Pharm., 1910, 303; Bull. Imp. Iust., 1912, 37.* 
E. lucidiim Moon. ; alk.; Phann. Jr., 1889, 569. 

Four species of Ervthrosvlon are uiiinvestigated. 
E. monogynmn Roxb. (M.-Devadarum) ; tonic; essen. oil; belum. Ber 
1924 23; cocaine; Atin. Jard. Bot. Buiteuzorg., 1888, 225; Jr. Ind. 

Inst. Sci., 1926, 145; Jr. Mys. For. Assoe., 1923, 4. 
E. retusum Bauer ; alk.; Aiin. Jard. Bot. Euitenzorg, 1888, 225. 
Eucaryptus globulns Labili. ; Myrtacere; (M.-Karpura m aram) ; carmm., 

stim., antisep.* 
Enchretia buxifolia Roxb. (H .-Pala) ; roots— alter. 
Eugenta caryophvllifolia l,am. ; Myrtacere; Pram, Beng. Plants 
E. hemisperica Wight. ; Myrtaceaa; (K.-Velleinyarel) ; decoct. of tlie 

bark— used in biliousuess and syphihs. < . 

E. iambolana Lam. (S. & Bo.-Jambu, H. & B.-Jam, M.-Nairun) ; in 
diabetes; glued., essen. oil; Pharm. Jr. 1912, 414; Jr. Amer. C. S. 

E.jurtwKi. (S.-Jambu, H. & B.-Golabjam, Bo-Jamu, M.-Paniierali) ; 

leaves— useM in sore eyes; alk. jaiubosme; Pharm. Jr., 1884, 717, 

essen. oil; Amer. Jr. Pharm., 1894, 209. t 
E. operculata Roxb. (H.-Rai-jaman) ; fruit-used m rheum. 
Eulophia campestris Wall. ; Orchidese; (B.-Sung-misrie, P.-Salib mifan, 

E.tffit^H^™«, B.-Budbar, Bo.-Mankand) ; 
anthelm., used in scrofulous afieclions. 
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Eulophia virens Br. 

"iionyimis crenulatus Wall. ; Cclastriiiete." 
. pendulus Wall. (H.-Chopra). s - 
. tingeus Wall. (H.-Kungku) ; purg. 

Aliout twenty species'of Euouyrmis are uninvestigated. 
Eupatorium ayapana Vcut. ; Compositse; (H. & B.-Ayapana)_; stitn., 

tonic, diaphor., uscd in ulcers and sores ; essen. oil ; Scliim. Ber., 

1907, April, 14; 1908, April, 14; Chem. Ztg., 1886, 433. 
E. cannabinum Linn.; diaphor., diur., eraetic, used in jaundice, scurvv, 

ulcers; alk.; Jr. de Pharm., 1828, 623. 
Eupliorbia antiquorum Linu. ; Bupliorbiacea? ; (S.-Vajrakantaka, II.- 

Tridhnra-sehuiid, B.-'fekata sij, Bo.-Naraseja, M.-Shadhurak-kalli) ; 

purg., storach., used iu enlargements of spleen, ia jauudice, leproay 

and" in suake-l)ite; euphorbiu; Arch. de Pharm., 1886, 729. 
E. dracimculoides Lam. (lS.-Chkagul-puputi, P.-Kangi, M.-Tilla-kada) ; 

officinal. 
E. helioscopia Linu. (H.-Hirruseeah, P. -Ganda bute) ; anthelm., cath. ; 

saponin phasin; Bioeheui. Ztscber., 1919, 24; Bull. Sc. Pharm. 

1926, 193. 
E. liypericiEolia Linn. (Bo.-Naveti, P.-Hazardana) ; leaves — in dvsen., 

diar. and leucor., alk., g'lucd. ; Pharm. Jr., 1923, 162. 
E. lathyris Linn, (B.-Burg-sadab, P.-Sudab) ; leaves — carmin., seeds— 

used in dropsv; capsules — intoxicale fish ; euphorbou, enzvmes, 

tescnlethi; Ber*, 1890, 3347; Chem. Weekbl., 1916, 1282; Arch. 

Pharm., 1924, 449. 
E. microphylla Heyne. (B.-Chota keruee, Santk.-Dudhiaphul) ; galact. 
E. neriifolia Liun. (S.-Snuhi, H.-Sehund, B.-Mansa-sij, Bo.-Miuguta, M.- 

Ilaikalli) ; root — in scorpion-sting and snake-bite, antisp. 
E. nivulia Hain. (S.-Patta karie, B.-Sij, Bo.-Newrang, M.-Aku-jemudu) ; 

milk siuiilar to E. keriifoija. 
E. pllulifera Linn. (H.-Dudhi, B. -Bara keru, Bo.-Nayeti, M.-Amunipatehai 

arissi) ; anthelm., used in spasmodic dyspncea; alk., essen. oil; 

Pharm. Jr., 1909, 141; 1913, 506; 1923, 162.* 
E. resinifera Berg. (Ind., Baz.-Farfiyum) ; purg., abortif., used 1 in 

seiatica; euphorbon, euphorbol, eupliorbia resin; Arch. Pharm., 

1905, 249; 1907, 690; 1928, 633; Jr. Prakt. Chem., 1929, 97. 
E. royleana Boiss. (H. & P.-Shakar pitan) ; anthelm., cath. 
E. thomsoniana Boiss. (Kash.-Hirtiz) ; purg., detergent for "washing hair. 
E. thymifolia Burni. (S.-Racta-vinda-chada, H.-Chlioti dudhi, B.-Dudiya, 

Bo.-Nayeti, ]M.-Sittrapaladi) ; aroni., astrin., used in snake-bite and 

skin diseases. 
E. tirucalli Liun. (H.-Sehud, B.-Lankasij, Bo.-Shera, M.-Kombu-Kalli) ; 

purg., counter-irrit. , fish poison; euphorbon; Arch. Pharm., 1886, 

729; Anu. Chini. Appl., 1928, 540. 
Euphrasia odontites Linn. ; Crophularinea? ; glued. rhinanthin (aucubin) ; 

Arch. Pharm., 1880, 289. 
E. officinalis Linn. ; glued. rhinanthin (aucubin); Bull. Soc. Chim. Biol., 

1924, 665. 
Ewyale ferox Salisb. ; Nymphteacece ; (S., H. & B.-Makhaua, M.-Mallani- 

padman) ; useful in spermatorrhcea, tonic. 
Eurycoma longifolia Jack. ; Siniarubeffl ; (Malay.-Penvar-pet) ; bark and 

root— febge.; bitter fatty oil; Pharm. Weekbl., 1912, 1050. 
Evodia meluetolia Benth.; Rutaceee; alk. berberine; Chem. News, 1895, 

207; Arch. Pharm., 1878, 337; Heury, Plant Alkaloid. 
E. roxburghiana Beuth. ; (S.-Vanashempaga, M.-Kanalei) ; root-bark— 

boiled in oil given to miprove complexion, juice o£ leaves — in iever. 



INDIAN MEDICINAL PI,ANTS 489 

Evodia rutoecarpa Hk. f. & T. ; alks. evodiamiue, rutaecarpine ; C. C. 1923. 

III. 248; Jr. Pliarru. Chim. 1916, 54; Jr. Pharm. Soc. Japau, 1916, 

416. 

Abcmt six species of Fvodia arc uninvestignted. 
Evolvulus alsinoides I^iiin. ; Convolvulacete ; (S.-Yishnugatvdhi, H.-Sankha 

pushpi, Bo.-Shankha valli, M.-Visnu-karaudi) ; ' anthelm., ftljgt?.., 

tonic; alk. 
Exacnm bicolor Roxb. ; GeutianaceEe ; (H.-Bara-charayata) ; tuuie, stoiuch., 

subst. for Gentian. 
E. pedunculatum Linu. subst., for Gentian. 

E. tetragomim Roxb. (II.-Ava-chivetta, B.-Koochuri) ; tonic, stomrii. 
Exacum lawii Clarke; Oentianacea.' ; (M.-Marukozlmnthu) ; juice of Uie 

whole plant — boiled with oil applied in eye-disenses ; powdered plant 

— used in kictney disorders and antid. to poisons. 
Exca;caria acerifolia Didikhs. ; Eupliorbiacete; (H.-Basingh) ; used in 

rheiim . 

E. agallocha Lilin. (B.-Gangwa, Bo.-Geva, M.-Chilla) ; purj;., alter., 

tonic, remedy for snake poisou; Bull. Dept. Agri. ludes. Neerl., 
1907, 22. 

Fagonia arabica Linn. ; Zyj;ophyllea2 ; (S.-Dusparsha, H.-TJstarkhar, Bo.- 
Dliamasa) ; aiitisep., used in stomatitis. 

F. brllguieri DC. (H.-Damahan, Bo.-Dhauiaso) ; febge., tonic. 
F. cretica Iyinn. ; prophylactic against smallpos. 

Fagrrea f ragrans Roxb. ; Loganiacefe ; (Burm.-Anau) ; bark — febge.; alk. 

and bitter substance. 
F. imperialis Miq. ; alk.; Meded. lands Plautent, 189fi, 17; 1S99, 134. 
F. racemosa Jack. (Bunn.-Thithpaloo) ; root bark — used in fever. 
Farsetia aegyptiaca 'fnrr. ; Cruciferte; (P.-Farid-buti) ; used in rheuni. 
F. hamiltonii Royle. (P.-Farid-buti) ; used in rheum. 
F. iacquemontii Hk. f. & T. (P.-Mulei) ; in rlieum. 
Feronia elepliantum Correa. ; Rutacere; (S.-Kapittha, H.-Kavilha, B,- 

Kathbel, Bo.-Kavit, M.-Nilavilam) ; frnit — astrin., leaves — arom., 

carmin., pulp — remedv for bites of venouious insects and reptile; 

Jr. de. Phaim. 1905," 289. t 
Ferula alliacea Boiss. ; Umbelliferte ; (S.-Hingu, H. & _ B.-Hmg, M.- 

Kayam) ; in scorpion-sting, intestinal antisep., carmiii., in liysteria 

and epilepsy; essen. oil; Pharm. Jr. 1875, 401; Arch. Pharm. 1878, 

309. 
F. foetida Regel. (S.-Hingu, H. & B.-Hing, Bo.-Hingra, M.-Kayam) ; 

use same as F. ALT.IACEA ; esscn. oil, ferulic acid, orgauic sulphur 

corup.; Ann. Chem. 1849, 23; 1866, 64; Chem. Drug. 1910, 205; Arch. 

Pharm. 1891, 1; Schim, Ber. 1912, April, 25.* f 
F", galbauiflua Boiss et Bushe. (Ind. Baz.-Jawashir, H.-Ganda-biroza) ; 

expect., antisp., stim., used in chr. brouoht. and astlima, uterinc 

tonic; essen. oil; Pharm. Jr., 1915, 356; Modern Perfume 1921, 82; 

Sehim. Ber., 1929, 44.f 
F. jiESclilceana Vatke. ; Rum-resiu applied to woiuids and brmses. 
F. narthex Boiss. (S.-Bhutnasan, H., B, & Bo.-Hing) ; use same as F. 

GAi,BANTFr,UA Boiss. 
F. sumbiil Hook. ; use same as F. NABtfHEX.; essen. oil nmbellif eron ; 

Arch. Pharm. 1859, 1; 1899, 256; Sebini. Ber. 1907, Oct. 63, Jr. Amer. 

C. S. 1916, 432. 
Fibraurea tinetoria Lour. ; Jlenispermacece ; alk. berberine ; Bull. Iiist. 

Bot. Buitenzorg., 1902, 11; Arch. Pharm., 1906, 120. 
Fious araottiana Miq. ; Urticacete; (S.-Plaksha, M.-Aswathom) ; used m 

skin diseases. 
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Ficits asperrima Roxb. ; (H.-Kalmnor, Bo.-Kharoti, M.-Karakar-bunda) ; 

in eiilargement of liver and spleen ; alk. Pharni. Ind., Vol. III, 346. 
F. bengalensis Linn. (S.-Vata, H.-Bor., Bo.-Vad, M.-Vada) ; milky juice 

applied esternally in rlieum. aud lumbago; bark — astrin., used in 

th'sen., diar., diabetes. 
F. benjamlna Linn. (Bo.-Pimpri, M,-Putra-juvi) ; leaves— applied to 

ulcers. 
F. carica Liun. (S.-Anjira, H. S: B. -Anjir, Bo.-Anjra, M.-Anjura) ; aper., 

emol., used iiiternallv in snake-bite; proteose, amino acid, tyrosin; 

Bull. Acad. Romma'ine, 1916, 346; enzyme cravin ; Arcli. Pbarrn., 

1881, 226; lipase, protease ; Compt. Reud., 1912, 56. 
F. cuniaHam. (H.-Khewnau, B.-Jagya-domur, M.-roroh) ; in leprosy, 

bladder complaints. 
F. dalhousiae Miq. ; (S.-Somavalkhoni, M.-Kallal) ; fruit— used in lieart 

di^ease, leaves and bark — in liver complaints and skin diseases. 
F. gibbosa Blume. (S.-Udumber, Bo.-Datir, M.-Tella-varinka) ; root bark 

— stomch., aper. ; alk. 
F. glomerata Roxb. ; (S.-Udumbara, H.-Gular, B.-Iagya-domur, Bo.-Um- 

bar, M.-Atti) ; use similar to F. bengaijsnsis. 
F. heterophylla Linu. ( v S.-Trayamana, B.-Bhui-dunmr, M.-Buroni) ; root 

— used in colic, leaves — in dysen., bark — in cough aud asthma. 
F. hispida Linu. (S.-Kakadiumbura, H.-Konea-dumbar, B.-ICakdumur, 

Bo.-Rambal, M.-Fe-attiss) ; purg., emetic; saponin; Pharni. Ind., 

Vol, III, 347. 
F. infectoria Roxb. (S.-Plak.sha, I-I.-Pilkhaii, B .-Pakar, Bo.-Pipli, M.- 

Pepre) ; bark — iii ulcers, leucor. 
F. oppositilolia Willd. ; milky juice used in medicine. 
F. palraata Forsk. (H.-Anjiri, P.-Jamir, Bo.-Pepri) ; fruit — denmlc, 

laxt., used in diseases of the lungs and bladder. 
F, Teligiosa Linu. (S. & B.-Asvatha, H.-Pipal, Bo.-Pimpal, M.-Arasa) ; 

use similar to F. benCtAujnsis. 
F. Tetusa Linn. (B.-Kamrup, M.-Yerrajuvi) ; bark — in liver disease. 
F. ribes Reinw. ; (H.-Chhota jangli anjur) ; use similar to F. hispida. 
F. rlimphii Blume. (H.-Pakar, B.-Gaiasw&t, Bc-Pair) ; emetic, in asthma 

and snake-bite. 
F. talboti King. (S.-Plakslia, M.-ltal-ittliii) ; decoct. of the bark— used 

in ulcers, venereal diseases, diar. and leprosy. 
F, tslela Roxb. (S.-Koncenika, H.-Jari, Bo.-Pimpri, M.-Iclichi) ; used in 

colic. 
Fimbristylis junclforinis Kunth. ; Cyperacere ; used in dyseu. 
Flacourtia catapbracta Roxb. ; Bixineffi; (S.-Talisha, H. & M.-Talispatri, 

B.-Paniyala, Bo.-Jaggam) ; in liver complaints. 
F. ramontclii L'Herit. (H.-Bilangnra, B.-Bincha, Bo.-Swadu, M.-Kaka) ; 

used in jaundice aud enlarged spleen. 
F, sapida Wall. ; used in liver complaints; Birdtwood, Veg. Prod. 

Bombay. 
F. sepiaria Roxb. (H.-Kondai, Bo.-Atruna, M.-Kanru) ; infusion of leaves 

— in snake-bite. 
FlemingiacongestaRoxb.; Leguminosse ; (H.- & B.-Bara-salpan, Bo.- 

Dowdowla) ; esternal application to ulcers andi swellings; J. C. S. 

1898, G60; Phann. Jr. 1890, 213. 
F. grahamiana W. & A. ; used in skin diseases. 

F. nana Roxb. (H. & B.-Bara-salpan) ; roots — in ulcers and swellings. 
F. strobilifern R. Br. (H.-Kusrunt, Bo.-Bundar) ; root— in epilepsy, 

bysteria. 
F, tuberosa Dalz. (Bo.-Birmova) ; in dysen. aud leucor. 
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Flueggea leucopyrus Wight. ; Euphorbiacese ; fish poison- alk 

F. microcarpa Blume. (H.-Dalme, Bo.-Pandharphali) ; 'anthehn., fish 

poison; alk,; Pharm. Ind., Vol. III 270 
Foeniculum vulgare Gsertn. ; Umbelliferoe ; ' (S.-Jiadhurika, H -Bari - 
saimf, B.-Pan-maun, Bo.-Bari sopha, M.-Shombu) ; stim., aroni., 
carmm. , diur, enimen., purg.; essen. oil; Jr. Ind. lust. Sci., 1925, 
184 ; f Bull. Imp. Inst. Lond. 1927, 107 ; Ber. Pharm. Ges. 1913, 

Francoeria crispa Cass. ; Composita;; used as a vulnerarv in bruises 

Frankenia pulverulenta Linn. ; Ftankeniacese ; demulc, "aroni. 

Fraxinus excelsior Linn. ; Oleacere; (P.-Kura) ; bark— bitter, astrhi., 

leaves— pnrg. ; glucd. frasiu, essen. oil; T. C. S. 1858, 17; 1859, 

126; Ber. 1929, '120, Chem. Ztg. 1911, 478. 
F. floribimda Wall. (H.-Angan) ; exudation— subst. for mamia. 
F. ornus Lmn. IH.-Shirkhist, M.-Mena). 
Fritillaria imperialis Linn. ; Liliacece; heart poison; in fresh plant— tox. 

alk. miperialine ; Ber., 1888., 3284. 

Abont five species are vuiiuvestigated. 
Fucus distichus Linn. ; Algse; used hi rheum., goitre. 
F. nodostis Linn. ; used in scrofula, goitre. 
F. vesiculosus Linu. ; use sarne as F. distichus. 
Fumaria offlcinalis Linn. ; Fumariaeeaj ; (H.-Pit-papara, JI.-Turu) ; ]axt., 

diur.; alk. fumarine; Amer. Chem. Jr., 1900, 249; Arch. Pharn., 1901. 

401, Pharm. Ztg. 1887, 542. f 
F. parviflora Lamk. ' (H,-Pitpapada, B.-Bansulpha, Bo.-Pit-para, M.- 

Turi) ; use same as P. officin.wjs. 



Galega purpurea Linn. ; Leguminosas ; (S.-Sarapuaklia, R.-Bannil gaeh, 

P.-Bansa) ; diur., tonic, laxt., useful in coagh and astlima, root— 

in boils and carbuncles. 
Galium aparine Linn. ; Rubiacere; glucd. asperulosid; Bnll. Soc. Cbiin. 

Biol., 1926, 489; Compt. Rend., 1926, 865. 
G. mollugo Linn. ; oxalic acid; Park. Pharm., 1856, 187. 
G. verum Linn. ; glucd. asperuilosid ; Compt. Rend., 1927, 1674. 
Garcinia cambogia Desr.; Guttiierje; (Bo.-Vilati-nruli, M .-Aradal) . 
G. heterandra Wall. (Burm.-Tha-nat-dau) ; guru resin used niedicinallv. 
G. indica Chois. ; (H. & Bo.-Kokam, M.-Murgal mara.) ; fruit— antiscor., 

cooling, cholag., emol., demulc, oil — soolhing, used in skiu. 

diseases; Pharm. Jr. 1851, 65; Jr. Soc. Chem. Ind., 1898, 991. 
G. mangostana Linn. (H., B. & Bo.-Mangustan) ; useful in chr. diar., 

dysen. ; bitter substance mangostin; Arch. Pharm., 1891, 426; 

Chem. Ztg. 1897, 719. 
G, morella Desr. (S., H. & B.-Tamal, Bo.-Kokum, M.-Korakpuli) ; guui 

resin— purg. ; Arch. Pharm. 1891, 426; Pharm. Jr. 1883, 69. 
G. pedunculata Roxb. (B.-Tikul) . 

G. purpurea Roxb. (Bo.-Kokum) ; Birdwood, Veg. Prod. Bombay. 
G. xanthochymus Hook. (H.-Dampel, B.-Tamal, Bo.-Jharambi, H.-Chita- 

kamraku) ; iu bilious conditions. 
Gardenia cainparmlatn Roxb. ; Rubiaceaj ; (Burm.-Hsathanpaya) ; cath., 

anthelm. 
G. floribunda Roxb. (S. & Bo.-Ananra, H.-Paidithagara) ; roots— ia 

snake-bite,, miscarriage. 
G. florida Linn. {S.-Gandharaj, M.-Karinga) ; antiper., 'oath., anthelm., 

antisp., externally atitisep., root — iu dyspep. and uervous disorders; 

hilter substauce gardenin. 
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Gardenia guminilera Linu. (S.-I'iudava, H., IS. & jM.-Dikmali) ; usefl in 

lever, dvspep., antbelm. ; gmu dikenali. 
G. lucidaRoxh. (H. & Bo.-Dikniali) ; use samc as G. gummifkra. 
G. turgida Boxb. (H.-Thaiiella, lio.-Klmrpendra, M.-Manjundn) ; for 

iudign. in ctuldreu; Pliarm. Jr. 1912, 391; J. C. S. 1925, 2176. 
GaUdluin cartilagineum Gaill. ; Alga; ; (H.-Cliina-ghas) ; demulc, mutu., 

medium for growing germs. 
Garuga pinnata Roxl>. ; Burseraceie ; (H.-Ghogar, B.-Joom, Bo.-Kuralc, 

M.-Ivarivembu-maram) ; slouich., astrin., useful in asthma. 
Gaultheria fragrantissiina Wall. ; IiricaceiK ; oil — in rlieum., neuralgia, 

ilavouring agent; Sclriiu. Ber. 1911, Oct., 97; 1912, April, 129; Ind. 

For. Rec. 1917."; 

About five species are uninvestigated. * 

Gendarussa vulgaris Nees. ; Acanthaceie ; (S.-Nilanirgundi, H.-Kala- 

bashmib, M.-Karimochlii) ; bark — emelic, leaves — autiper., alter. 

root— in dyseu., rheuin. and fevers; alk.; Meded. Bands Planteut, 

1897, 74; 1899, 55 and 137. 
Geiiiosporum prostratum Bentli. Babiatte; (M.-Nazel-nagai) ; febge. 
Gentiana chirayita Roxb. ; Gentiauacea; ; bitter, antiper., astrin.; bitter 

siibstanee chiratin, oplielic acid; Arcli. Pliarm. 1S69, 213; Pliarm. 

Jr. 1919, 82. t 
G. dahurica Fisch. (Iud. Baz. — Gul-i-ghafis) ; properties, shnilar to G. 

-k.vt.uuio. 
G. (lecumbens Linu. ; tincture of the plant — stomch. 
G. kurroo Royle. (H. & B.-Karu, Bo.-Pashan-veda) ; tonic, stomch.* f 
G. olivieri Giiseb. 
G. tenella Fries. (P.-Teeta) ; decoct. of the plant in fevers. 

About thirty five species of Gentiana are uninvestigatedl. 
■Geophila reniformis Don. ; Rubiacete ; (Sylhet.-Kudi-mankuiii) ; similar to 

II'ECACUANHA. 

Geranium nepalense S-n'eet. ; Geraniacese; (H, & P.-Bhanda) ; astrin., 

used in certain renal diseases. 
G. ocellatum Camb. (H.-Bhanda) ; astrin., diur. 
G. robertianum Linn. ; hremostatic, applied to tumonrs atid ulcers, 

given in gravels, ague aud jauudi.ee-, bitter substance. geratiuv, 

Pharni. Ztg., 1924, 597 ; Ber. Bot. Ges. 1917, 591. 
' G, wallichianum Sweet. (H.-Baljahri) ; astrin., applied externally to 

eyes; Jr. Soc. Cheni. Ind. 1890, 260. 

About ten species of Geranium are nninvestigated. 
Gerish elatum, ; Rosacece; (Kash.-Gogleniool) ; root— astrin., tonic, aiiti- 

sep. 
G. urbanum. (Kash.-Goglemool) ; astrin., tonic, antisep. 
Geum eletum Wall. ; Rosacece; (Kash.-Goglimool) ; astrin., used in 

dysen, and diar. 
G. urbanum Binn. ; astrin., used in dysen. and diar. 
Girnrdinia heterophylla Dcne. ; Urticaceae; (M.-Anaclioriyan) ; leaves— 

specific in lieadache, swellings of joints, decoct. — given in fever. 
Gifonuiera reticulata Thwaites. ; Urticaceae; (M.-Koditani, Ind. Baz.- 

Narakiya wood) ; used internally in iteh and other cutaneous erup- 

loius; cryst. substance like methvl-indble or skatole ; Pharni. Iud., 

Vol. III, 317. 
Gisekia pharnaceoides Binn. ; Ficoidete; (S. & B.-Valuka, H.-Balukasag, 

Bc-Valuclii-bhaji, AL-Manalie-kirai) ; aroni., aper., antlielm"; 

gisekia, taiui. ; Pharm. Ind., Vol. II, 106. 
Gltnus Iotoides Linn. ; Ficoideee; (P.-Poprang, Bo.-Kotlruk) ; in diar.; 

Murraj', Drugs of Sind. 
Glochidlon zeylanicum A. Juss. ; Euphorbiacete ; (M.-Kumbalmarom) ; 

fruits— cooling, restor., leaves — in itehes. 
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Gloriosa supei'ba Binu. ; Liliacetc; (S-Sukra puspita, H.-Kalihari, B.- 

Bishlauguli, Bo.-Karianag, M.-Agnisikha) ; root— purg., cliolag., 

aiillielm., used iu leprosy, piles, colic iu snake anti scorpion hites, 

gonor. ; alks. Miperbine, gloriosiue; I. M. G. 18S(1 Oct. ; ileded. 

Ballds Plantelit 1899, 71; J. C. S. 1915, 835; Bcr. 1920, 20G9.t 
Glossocardia linearifolia Ca^s. ; Compositae ; (S.-Pithari, H.-Sen, Bu,- 

Patharsuva, M.-I'arapalanam) ; eiumen. 
Glossogyne pinnatifida DC, ; Compositse ; (Santh.-Barangom-bir-Baran- 

gom) ; in snake-bite and scorpion-sting. 
Glycine hispida maxim. ; Beguminosce ; (H.-Bliat, B.-Gari-kulav, 1>.- 

Bliut) ; root — astrin. 
G. labialis Linu. 
Glycosmis pentaplrylla Correa ; Rutaceie; (S.-Vanamimbuka, H.-Ban- 

nimlju, B.-Ash-shoura, Bo.-Kirmira, M.-Gouji) ; wuod — used in 

snake-bite. 
Glycyirhiza glabra Binn. ; BeguminosEe; (S.-Yasliti-madliu, H.-Jetlii- 

uiadh, B. & _ Bo.-Jashti-madhu, M.-A.timaduram) ; tonic, laxt., 

demulc, used in genito-urinary diseases, cougli and in scorpion- 

stiug; glycvrrhizin ; Aren. Pharm. 1907, 97; 1908, 545; 1911, 144; 

Amer. Jr. Pharm. 1921, 481." j- 
Gmelina arborea Linu. ; Verbenacese ; (S.-Gumbhari, H.-Kambari, B.- 

Gaenari, Bo.-Shewuu, M.-Gumadi) ; bitter tonic, stcmicli., laxt., 

used in snake-bite and scorpion-sting. 
G. asiatica Binn. (S.-Biddari, H.-Badhara, Bo.-Bahau-shivan, M.-Nila- 

cumal) ; bitter, astrin.; glucd. ; Meded. Bands Plantent, 1898, 156. 
Giiaphaliuin lliteo-album Binn.; Compositse ; (P.-Balraksha) ; leaves — used 

in medicine. 
Gomphia angustifolia Valil. ; Oclitiacese; (Malay.-Valermani) ; roots and 

leaves — bitter tonic, stomch. and sedative. 
Gordonia obtusa Wall. ; Ternstroemiacea.' ; leaves — stim., similar to tca ; 

cryst. alk., like caffeine ; Pharm. Ind., Vol. I, 190. 
Gossypium arboreum Bimi. ; Malvacete; (H.-Nurma, P.-Papas) ; root — 

used in fever, seeds — in glcet, catarrh, consmnption ; Jr. Soe. Cliem. 

Ind. 1899, 161; 1909, 2131; 1916, 145 ajid 1191, Jr. Amer. C. S. 1923, 

1944; 1924, 405; 1925, 1731. f 
G. herbacenm Biuu. (S.-Karpas, H., B. & Bo. -Kapas, M.-Parulti) ; 

seeds — demucl., laxt., expect., aphrodis., root and bark — emnieii., 

galact., leaves — used iu scorpion-sting and snake-bite; quercetin, 

betaine, clioline, salicvlic acid, etc. ; Jr. Amer. C. S. 1917, 777 ; 1920, 
1197; 1926, 2721. f 
Gouania leptostachya DC. ; Rlianiuece ; (Sikkim.-Batwasi) ; leaves— poultice 

for sores; alk.; Bull. Bot. Gard. Kew,, 1909, 397. 
Gracllaria lichenoides Grev. ; Algte ; (Iud. Baz. — Cliinaiglias) ; emol., 

demulc, altgr. ; iodiue ; Pharm. Ind., Vol. III, 640. 
Gi'angea maderaspatana Poir. ; Compositaj; (H.-Mustaru, B.-Namuti, 

M.-Masipatri) ; leaves — stomch., autisp., auodyne, einnieu. 
Graptophyllurn hortense Nees. ; Acanlhacese; alk., Meded. Bands Plant- 
ent 1897, 74; 1899, 55 and 137. f 
Gratiola monniera Binn. see HajiiPES'fiS mcwniera. 
Grewia asiatica Biun.; Tiliaceaj; (S.-Parusha, H. & B.-Phalsa) ; fruit— 

astrin., cooling ; root bark — demulc., in rheum. 
G. miorocos Binn. ; Tiliacese ; (M,-Kottei) ; used iu indign., lyphoid 
fever, dysen. and sj'philitic vdeeration o£ the moutli and in small 
pox, eczema and itches. 
G. polygama Roxb. (H.-Kukurbicha, Bo.-Gowali) ; in dysen. 
G. soabrophylla Roxb. (Bo.-IChatkhati) ; subst. for Althas, 
G. tiliaefolia Vahl. (S.-Dharmana, H. & B.-Dhamani, Bo.-Damana, M.- 
Tharra) ; bark— emetic, used in dysen. and opium poisonicg 
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Grewia villcsa Willd. ; (Santh.-Tarse kolap, I'.-Jalidar) ; rout — used in 

diar. 
Grislea tomentosa Roxb. ; Lythracea: ; (B. & Bo.-Dhaiphul, P.-Dha), 

astrin., in headache, diar, and fever. 
Guazumn tomentosa Ivuiith. ; Sterculiacea;; (B. -Nepal tunth, M.-Tain- 

pucfili) ; bark — sudorific, tonic, deniucl., useful in skin diseases 

and elephantiabis. 
Guizotia abyssynica Cass. ; Composittc; (H. & B.-Ramtil, M.-Kattellu) ; 

oil— in rheuni. ; Jr. Soc. Chem. Ind. 1898, 491. 
Gymnema latifolium Wall.; Asclepiadere ; leaves — HCN-glucd. 
G. sylvestre Br. ; (S.-Mebhasringi, H. & B.-Merasingi, Bo.-Kavali, M.. 

Shiru kurniija) ; in diabetes; gvmuemic acid. ; Pliarm. Ztg. 1891, 401; 

Proc. Chem. Soc. 1904, 87 and'604 ; J. C. S. 1904, 624. ' 
Gymnosporin montana Benth. ; Celastrinete ; (S.-Vikankat, H.-Vingar, P.. 

Kharai) ; bafk applied to destroy pediculi. 
G. spinosa Hk. f . ; used in tootliache ; Stewart, Punj. Plants. 
GynmoBtachyum febrifugum Benth.; Acanthacece; (M.-Nelainnclichala) ; 

root— f ebge , 
Gynandropsis pentapliylla DC. ; Capparidere; (S.-Surjavarta, H.-Karaila, 

B.-Hurlmria, Bo.-Tilavana, M.'-Taivela) ; used in fever, leaves — rubft, 

vesicant, in scorpion-sting and snake-bite; essen. oil; Dragendorff, 

Heilpflanzeu, 260. 
Gynocardia odorata R. Br. ; 'Bixin£e; (II., B. & Bo.-Chaulmoogra) ; in 

leprosv ; glucd. gynocardin ; dry seeds — with about 9% water produces 

npto 6,8% HCN and fresli seeds— over 1% HCN; Pliarm. Weekbl. 

1905, 102; Proc. Chem. Soc, 1904, 836, 838 and 831; 1905, 8S and 176; 

J. C. S., 1905, 349; 1905, 884 aud 896; 1910, 1285. 



Ha2matoxylon campechianum I/inn. ; LeguminosEe ; (B.-Bokkan, M.- 

Partauga) ; astrin,, tonic, used in clir. diar., dvspep., leucor. ; Proc. 

Chem. Soc, 1900, 45 ; J. C. S. 1900, 423. 
Hagenia abyssynica Bani. ; Rosaceffi ; (Bo.-Kassu) ; authelm., abortif . ; 

kosin, kosotoxin; Arch. Pliarm., 1894, 50; 1899, 481; 1901, 672; 

1908, 523; Bull. Cium. Pliarm., 1897, 609. 
Haloxylon multiflorum Bunge ; Ckenopodiacea: ; (P.-Lana), 
Haplanthus tentaculatus Nees. ; Acanthacere ; (H.-Ivala-kirayat, Eo.- 

Jhatikara) . 
H. ventricillaris Nees. ; in fever. 
HardwickiapinnataRosb. ; BegnniinosEe ; (M.-Kolavu) ; in gonor. ; nse 

similar to Copaiba balsam; essen. oil; Schim. Ber., 1905, April, 86; 

Arch. Pliarm., 1908, 71. 
Hedera helix Binn. ; Araliacete; (H.-Lablab, P.-Baiida, Kash.-Karmora) ; 

berries — pivre. ; 0.225 mg. arsenic oxide in 1 kg. leaves ; Pharni. 

Weekbl. 1921, 1482 (C. C. 1922. II, 113). 
Hedychium spicatum Ilam. ; Scitaminese ; (S.-Kapur kacliili, H.-Sitruti, 

Bo. -Kapur kachar, M.-Shimai-kich-chilik-kishangu) ; stomch., 

carniin., tonic, stim., used in dvspep. and snake-bite; essen. oil. 

methvl paracumarin acetate, cinrumic ethvl acetate; Deutsch, Amer. 

Apoth. Ztg., 1884, 560; Jr, Pliarm. Soc, 1924, Nr. 513, 2.+ 
Hedyotls auricularia Binn. ; Rubiaceae ; (B.-Muttia-lata, Bo.-Dapoli, M.- 

Kudal-churiki) ; emol., used in dysen. and cholera; Ind. Sci, 

Congress 1930.* 
H. Uispida "Retz, 
H. umbellata Bamk. ; leaves — expect., decoct. used to wash poisonous 

bite, 
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Hedjsarum alhagi Liun. ; see Ai,hag: maurorum. 

H. gaugeticum Linn. ; see IlESMomuM gangisticuiu:. 

H. purpureum Roxb. (Santri. -Baephol) ; used iu faiutiiig and convulsion-;. 

H. trifloruin Linn. ; see Desmodiu.u trifi,orum. 

H. tuberosum Roxb.; see Pueh.vuu '£uber.osa.. 

About 45 species of Hedyolis are uninvesUgated. 
Helianthus annmis Linn. ; Compositos ; (S.-Suria-mukhi, H.-Surajnmkhi, 
B.-Surja-mukhi, Bo.-Surajmaki, M.-Aditya bhakti-chettn) ; iu scorpiini- 
sting. 
Helicteres isora Linn.; Stemiliacea; ; (S.-Mriga-sriuga, I-I.-Marori, 15,- 
Atmora, Bo.-Kevani, M.-Valumbirikai) ; demulc, astriu., used in 
dysen., diabetes and snake-bite. 11 
Helio'tropinm eichwaldi Steud. (H. & P.-Nilkattei, Kash.-Chirghas) ; fur 
cleausing ulcers and in scorpion-sting and snake-bite ; tcrcic alk. ; 
Amer. Jr. Pharm., Feb., 1891. 
H. eiiropieiim Linn. ; emetic, in snake-bite. 

H. indicum Liun. (S.-Hastisvmda, H. & B,-Hatisura, Bo. -Burundi, M.- 
Tel-kodukki) ; applied to boils and in stings of insects and reptiles j 
alk.; Pharm. Ind., Vol. II, 526. 
H. opMoglossum Stocks. ; sinvilar to other species of HiiMO'ruoi'i'UM. 
H. strlgosum Willd. (H.-Chitiphul) ; laxt., diiur., used in snake-bite. 
H. imdulatnm Vahl. (P.-Pipat-buti) ; used in bites of scorpions and 

venomous repliles. 
Helleborus niger Liun. ; Ranunculacea; ; (S.-Katiiroliini, H.-Khorasaui 
kutki, B.-Kalakulld, M..-Kada-garugarde) ; cath., ernmeri., antheVm., 
used as local aiifosthetic, cardiac tonic like digitalis, authelm. ; in 
apoplexv and skin diseases; helleborin; A rch. Pharm., 1897, 414; 
1910, 463; 1927, 338,+ 
H. vlrides Linn. (S.-Krislma bhedi, H.-Kalikatuki, Bo.-Kulki, M.-Katu- 
karohini) ; glued. helleborin; Pharm. Jr. 1853, 74; Arch. Pharm. 
1910, 463; 1927, 338. 
Helminthostachys zeylamca Hook. ; intox., auodyne, used in seiatica ; 

Praiu, Beng. Plauts. 
Hemidesmus indicus R. Br. ; Asclepiadea ; (S.-Ananta, H.-Magrabu, B.- 
Aitfmtamul, M.-Nannari) ; blood-puTifier, in nutrUional AAsorders, 
syphilis, rheum. and in scorpion-sting andl snake-bite.* f 
HerniodactylU8 see Cor,CHiCUM luteum. 

HernnndiapeltataMeis.su.; Laurineaj; (Mysore. — Uparanthi) ; bark and 
leaves — cath., depilatory; essen, oil; Schim. Ber. 1910, Oct., 137; 
1915, April, 54; Ber. 1911, 815; Jr. Soc. Chem. Ind. 1916, 1089. f 
Herpestis monniera H. B. K, ; Scrophularineje ; (S.-Brahmi, H.-Bratubhi, 
B.-Brihmisak, M.-Nirbrami) ; cardiac and nerve tonic, used iu 
asthma and in snake-bite.* 
Heterophragma roxburghii DC, Bignoniacese ; (Bo.-Warras, M.-Baro-kala- 

garu) ; used as drhik in viper-bite. 
Heynea siimatrana Miq. ; Meliacece; tox. bitter substaiice; Meded. 

Lands Plantent, 1899, 80, 121. 
H. trijuga Roxb. ; (B.-Kapia kushi, Bo.-Limbara) ; bark and leaves— 

bitter, tonic. 
Hibiscus abelmosclms Linn. ; Malvacete; (S.-Zatakasturika, H.-Mushk- 
dana, B.-Kasturidana, Bo.-Mishkdana, M.-Kattuk-kasturi) ; cooling, 
tonic, carmin., used in snake-bite; essen. oil; Schim. Ber. 1887, 
Oct. 35; 1888, April, 29; 1893, Oct., 45; 1912, April, 89; 1914, April, 
68. Ber. 1927, 902. 
H. cannablnus Linn. (S.-Nali, H.-Patsan, B.-Mestapat, Bo.-Amban, TtT.- 
Pulichi) ; flowers— in bilionsness and consfipatiofl ; Pharm. Weekbl. 
1922, 1926. 
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Hibiscus esculentus Linn. (S.-Ganclhamula, H.-Bliindi, B.-Dlieras, Bo.- 

Bbanda, Jl.-Vendi) ; tniol., dernulc, diur., in gonor,; Chem. Ztg. 

1900, 871; Jr. Amor. C. S. 1920, 166; Arch. I>liarm. 1871, 140.-|- 
H. fnrcatus Poxb. (M.-Konda gongura) ; roots— cuoling. 
H. micmnthus Liun, (Bo.-Chanak, M.-Peru-maddi) ; febge. 
H. populneus Linu. ; see TniisrusiA roi'ur,NK.v. 
H. rosa=sinensis Linn." (S. & B.-Jaba, H.-Jasoon, Bo.-Josavanda, M,- 

Sappat-tup-pu) ; suhst. for Altha;a. 
H. subdariffa Binn. (H. & Bo.-Palambari, B.-Mesta, _ M.-Shivappu- 

kashuruk-virai) ; emol., dernulc, cholag. ; organic aeids; J. C. S., 

1909, 1855. 
H. tiliaceus Liun. (B.-Clielwa, Bo.-Bellipata) ; root— febge. 
Hij)pocratea indica Willd. ; Celastriueie ; alk. ; Bull. Iiist. Bot. Buiten- 

zorg, 1902. XIV. 17. 
Hippophas rhamnoides pinn. ; ICUegiiacese ; (H.-Dhurchuk, P.-Neichak) ; 

fruit — valuable for lung comploiiits; Ber. 1899, 3351. 
H. salicifolia Pun. (l'.-Dhurchuk) ; used iu lung diseases. 
Hiptage madablota Giertn.; Malpighiacese ; (S.-Madliabi, H. & B,- 

Madhavilata, Bo.-Haladiwail, M.-Vadlayarala) ; Ieaves— usefnl m chr. 

rhenm., skin diseases and asthma; glucd. hiptagin; Bull. Jard. Bot. 

Buiteuzorg, 1920, 187. f 
Hitchenia caulina Baker; ScitamineEe ; (H. & B.-Tikhur, Bo.-Tavakhir) ; 

Indian arrowroot, 
Holarrliena antidysenterica Wall.; Apocynaceai; (S.-Kutaja, I-I.-Karclu, 

B.-Kurchi, Bo.-Pandhrakura, M.-Kashappu-vetpalarislii) ; used in 

scurpian-tititifr, dyseu., diar., fevets, flatuletice, in bilioua affeetious, 

bajmorrhoids ; alks. conessine, kurcbine, kurcliicine ; J. C. S. 1926, 

2123; Jr. Inci C. S. 1928, 477; Arch. Hiarm. 1932, 100,- 
Holigarna arnottiana Hook. (Bo.-Bibu) ; Auacardiaceas. 
H. longifolia Roxb. (B.-Barola, Bo.-Hulugiri) ; poisonous. 
Holoptelea integrifolia Plancb. ; Urticacere; (H.-Pipri, Bo.-Vavala, M.- 

Aya) ; used in rheum. 
Holostemma rheedei Wall. ; Asclepiadese ; (Bo.-Dudali, Santh. -Apung, 

M.-Palay kirai) ; roots — cooling, alter., used in eye diseases. 
Homalomena aromatica Schott. ; Gramineae; (B.-Kusclm guiidubi) ; aroni., 

stim. 
Homonoia riparia Pour. ; Ruphorbiacefe ; (S.-Pashanabedaka, M.-Chepp- 

uiijerinjal) ; decoct. of tbe root — used in piles, stone in bladder, 

gonor., syphilis and tliirst, laxt., diur.f 
Hopea odorata Roxb. ; Dipterocarpece ; (Burm.-Thengan) ; stvptie; copal- 

like resin; Bull. Soe. Cbim. 1919, 579; 1920, 71. 
Hordeum vulgare pinn. syn. it. sativum Pers.; Graminere; (H.-Jan, 

B.-Jab) ; As — 55 mg. in 100 g. drv and 50 mg. in 100 g. fresli plaut; 

Compt. Renil. 1914, 268 (C. C. 1914, II, 885). 
Hoya viridiflora Roxb. ; Asclepiadetc ; see Dregea voi.ubiUS. 
Hugonia mystax Linu. ; Linere ; (M.-Agure) ; root — esternally. for inflam., 

internally as febge., authelm., antid. to snake-bite. 
Humholdtia vahliana Wiglit. ; Peguminosa; ; (S.-Jelavedesa, M.-Nirv anehi) ; 

bark — used in biliousness, leprosy, ulcers and epilepsy. 
Humiilus Iupulus Pinn. ; Urticaceas; bitter, arom., astrhi. ; essen. oil, 

bitter substaiice, eholine, asparagiue; J. C. S., 1913, 1267; Arch. 

Pharm., 1880, 345; Pol. Jr. 1874,- 67; Pharm. Ztg. 1903, 58; J C. S. 

1903, 505; 1913, 1267; 1928, 785. f 
Hunteria corymbosa Roxb. ; Apocynacese; tox, alk. in bark 0.3%, 
Hura crepitans Pinn. ; Euphorbiaceae ; seeds — emetjc, purg. ; toxic subs- 
tance crepitin; Ber. Pharm, Ges. 1906, 176; Ann. Inst. Past., 1909,. 

745. 
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Hydnocarpus alpina Wight.; Bixiueui; (Bo.-KaMiel, M.-Torathi) ; Flinrm. 

Weekbl., 1912, 1049. 
H. anthehniiitica l'ierre. ; used is leprosy; J. C. S. 1905, 8S4 ; 1907, 557/ 
H. castanea Ilk. f. & T. 
H. octandra Tlrw. 
H. odorata Lind. ; Proc. Chem. Soc. 1904, 137; J. C. S. 1904, 836, S51; 

1910, 543. 
H. venenata Gtcrtii. ; (Il.-Jaiigli badam, Bo.-Kauti, M.-Niradiniattu) ; oil 

— .subst. for cliaulmoogra ; Ber., 1890, 3537; Fhil. Jr. Sci., 1916, A. 

75; 1923, 543. 
H. wiglttiana Blume. (Bo.-Kava., M.-Y'etti) ■, Ufeed in lepto^y ; J. C ?.., 

1905, 884; 1907, 557; Jr. Amer. C. S. 1920, 2G26; Jr. Ind. Iust. 

Sci. 1923, 133; Phit. Jr. Sci. 1929, 449. ' : 
Hydrangea aspera Bucli. ; Saxifragaceaa ; fresh plant— HCN ; Schweiz. 

Apoth. ZtR., 1919, 267. 
Hydroeotyle asialica Linu. ; Umbellifera ; (S.-Manduka parni, H.-Brahma- 

manduki, B. -'f nolku ri, Bo.-Karivana, M.-Vallarai) ; in .secoudary and 

tertiarv syphilis, skili diseases, rheum.; bitter subst.; Jr. de Pharm. , 

1855, 47. " 
H. rotundijolia Roxb. ; (S.-Mandukaparm, II.-Khulkhuri, B.-Gima=.ak, 

M.-Ballarikerai) ; use siBiilar to II. asiatica, 
Hydrolea zeylanica Vahl. ; HydrophyllaceaB ; (S.-Langali, B.-Isha lariRnla) ; 

antisep,, used as poultice. 
Hygrophila spinosa T. Atid. ; Acanthacea2 ; (S.-Kakitakshya, H.-Tal- 

makhana, B.-Kuliakliard, Bo.-Talim khana, M.-NirmalH) ; used ia 

rheum. and urinarv aflecticms ; phvtosterol ; Meded. Lalids, PUmleut, 

1897, 74; 1899, 137." 
Hymeiiodlctyon i;xcelsum Wall. ; Rubiaceaa; (H.-Bhaulau, Bo.-Kala kadu, 

M.-Sagapu) ; astriti; tox. alk. hvmenodictine, bitter substance 

aebculin; Pharni. Jr., 1883, 311; 1884, 195; Phil, Jr. Sci., 1917, 167. f 
Hyoscyamus muticns Linn. ; SolanaeeEe; alks.; Proc. Chem. Soc., 1899, 

240; 1900, 207; J. C. S., 1901, 71; Pharni. Jr. 1903, 159; Bcr., 1907» 

3869. 
H. niger Linu.; (S.-Parasikaya, H.-IChurasatti-ajvayan, B.-Khorasani 

ajowan, Bo.-KHiorasani-owa, M.-Khorasani-yom&ni) ; laxt., caruiin., 

sedative, hvpnotic, used in asthma; alks.; Anu. Chetn., 1833, 270; 

1871, 98; 1881, 282, Traus. Chem. Soc. 1910, 1329; 1913, 722. " 
H. reticulatus Linu.; alk.; Arek. Pharm., 1928, 449. 
H. pusilus Linn. 
Hypecoum procumbens Linn. ; Fumariacece ; use simtlar to Fumatma 

ofmcinai.is ; alk.; Jr. Pharm. Chim. 1891, 3501; Corap. Rend. 

1892, 1122. 
Hypericum patulum Tliunb. ; Hyperieinece ; (II.-Tumblral) ; seeds— 

arom., stim. 
H. perforatum Linn. (H. & P.-Bassant) ; astriu., arom., purg., anthelm., 

emmen., in diar. ; cssen. oil; Jr. Amer. Pliarm. Assoc, 1927, 824; 

J. C. S., 1918, 125; Arcli. Pharm., 1925, 161f 
Hypoxis orchioides Kurz. ; Amaryllidece ; roots— alter., tonic, used ifl 

dvsurea and menor.; see Curculiuo orchioides. 
Hyssopus offlciualis Linn. ; Labiahe ; (H.-Znfah-yabis) ; leaves— shm., 

stomeh., expect., diaphor., emmen.; plucd., essen. oil; Schim. Ber., 

1925, 58; Pharm. Centralh., 1915, 135; Pharm. Posi 1917, 773; Helv. 

Chim. Act. 1925, 519. t 
H. parviflora Benth. ; (H.-Zupha) . 

Ichnocarpus fruteseens Br, ; Apocynace;e; (S.-Sariva, H. & B.-Dudhi, 
M.-Illu-katte) ; use similar to IIemibesmus inbica. 
32 
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Ilex aquifoIiiim Linn. ; Ilicine:e; leaves — emol., diur., berries — purg,, 

emetic, diur.; glucd., bitter substance, Ann. Chem. 1857, 346; 1848, 

253; Arch. Pharm. 1894, 532. 
I. paraguayensis St. Hilaire ; purg. ; Anu. Chem. Pharm. 1843, 366; 

Arch. Pliarm. 1893, 616. 
Illicium griflltliii Hk. i. & T. ; Maguoliacere, 
I. religiosiun S. & L- ; (H.-Anasphal, Bo.-Badian, M.-Anashuppu) ; essen. 

oil; Ber., 1881, 1720; 1886, 1097, Jr. Amer. Pharm. Assoc. 1926, 861. t 
I. verura Hook. ; es<sen. oil— Sebini. "Rer., 1893, April, 56; 1910, April, 99; 

Amer. Jr. Pharm. 1885, 426; Kuil. Soc Cliim., 1902, 990. 
Impatiens balsamina Linn. ; Gerauiacece; (H.-Gul-mend'i, P.-Bontil, B.- 

Dupatt, Bo.-Terada) ; Bcr. Bot. Ges., 1908, 438. 
I, chineusis Linn. ; (M.-Pylee) ; used in buras and mternally m gonoi-. 
I. roylei Walp. 
ludigofera nnil Linn. ; Leguminosce; (S.-Visha-shodhani, H.-Vilaiti-nil, 

M.-Shimaiya-viri). 
I, argentea Linn. (S.-Kalaklitaka, H.-Surmainil, RI.-Kat-averi) ; roots 

and leaves — bitter tonic, seeds — atithelm. 
I. aspaluthoides Valil. [S.-Sliiva's nil, P.-Nil, M.-Shevenar-vaymbu) ; 

cooling, demnlc, alter. 
I. cajrulea Roxb. 
I. enneaphylla Linn. (S.-Vasuka, Bo.-Bhingule, M.-Adambedi) ; autiscor., 

alter., diur. 
I. galegoides DC. ; Leaves— HCN-glucd. ; Schim. Ber., 1894, Oct. 75; 

1896, April, 75. 
I. giabra Linn- ; leaves — bitter tonic, febge., applied externally as 

emol. 
I. glandulosa Willd. ; Leguminosaa; (Bo.-Vekhariyo, M.-Barapatam) ; seeds 

— uutri., tonic. 
I. linifolia Retz. (H. & P.-Torki, E. & Bo.-Bhangra) ; given in febrile 

eruptions and ainenor. 
I, paucifolia Delile. (M.-Kuttukkarchanimalti) ; antisyp., antiphl., used 

in rheum., antid to poisons. 
I. pulcliella Roxb (H.-Sakc-na, Bo.-Baoli) ; in cough and pain in ehest. 
I, tiiictoria Linn. (S.-Nilika, H. & B.-Nil, Bo.-Nila, M.-Nilam) ; used in 

scorpion-sting, whooping cough, and skin diseases, prophylactic 

against hvdropliobia, in epilepsy; glucd. indicau; J. C. S.,* 1907, 

279 and 1715; Proc. Chem. Soc, 1907, 30 and 116. f 
I. trif oliata Linn. ; seeds — alter., astrin. aphrodis., tonic, used in rheum. 

and leucor. 
I. tritaLinn. (Bo.-Vekhario) . 
Inula helenium Linn. ; Conipositm; (Pers. & Arab.-Rasan); used in elu-. 

broneht. and rheum; esseu oil, bitter principle, benzoic atid; 

Compt. Rend., 1893, 514; Amer. Chem. Jr., 1904, 69; Slrim. Ber., 

1912, April, 23; 1915, April, 7. f 
I. racemosa Hook. (Arab.-Rasan) ; used in vet. medicine as tonic, 

stomeh; ref. same as of L helenium. 
I. royleana DC. ; used to adulterate S. i,appa. 
lonidium suSmticosum Ging. ; Violaceas; (S.-Charati, H.-Ratan-purus, 

B.-Nunbora, M.-Orilai-hamarai) ; tonic, ddur., demulc, in scorpion- 

sting; alk.; Pharm. Ind. Vol. I, 140. 
Ipecacuanha; see Psychotria ikecacuanha. 
, Ipoincea aquatica Forsk. ; Convolvulacea? ; (S.-Kalambi, B.-Kalmisak, Bo.- 

Nalichi baji, M.-Sarkarei-valli) ; emetic, pnrg., antid. to opium 

and arsenical poisoning.f 
I. batatas Lamk. (H. & P.-Shakar kund, B.-Ranga-alu, Bo.-Ratalu, M.- 

Sakkarei-vellei-kelangu) ; root— laxt. ; Ber., 1890, 1406; Arch. Pharm. 

1909, 184; Jr. Biol. Chem. 1S15, 503. 
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Iponnea biloba I-'orsk. (S.-Vridhadarak, H.-Dopatilnta, B.-Chhagalkhuri, 

Bo.-Marjavel, M.-Chevulapilli) ; aslrin., pnngent, siter., tonic, diur.: 

alk.; Pharm. Ind., Vol. II, 539. 
I. bona=nox Linu. (S.-Pathmapu-todami, H.-Dudhia kalwi, B.-Ilal-kahni, 

Bo -Gulchandm, M.-Nagamughatei) ; in snake-bite; Ber. Pharm. 

Ges. 1910, 481. 
I. campanulata Linn. ; antid. to snake-poison. 
I. cymosa Rosm. (M.-Kolavarvalli) ; seeds— uscd in medicine 
I. dasysperma Jacq. ; seeds— nsed in hvdrophobia. 
I. digitata Linn. (S.-Bhumikushanda, H.-Bilaikand, B.-Bh.umikuinra, Ito.- 

Bhmkohala, M.-Nelli-kumbabe) ; root— lonic, alter., demulc, in 

scorpion-sting ; resin similar lo Jalap resin. 
I. dissecta Willd. ; HCN in sap; Areli. PhaiTn., 1909, 184. 
I. criocarpa Br. ; (S.-Nakhari, M.-Pulichevidu) ; oil— boiled with the 

plant, used to cure rheum., headaehe, epilep^v, leprosv, ulcers. 
I. fastigata Sweet. ; glucd. ipomoein; Amcr. Jr. Pharm., 1881, 384. 
I. liederacea; Jacq. (H., B. & Bo.-Kaladana, M.-Jirkivirai) ; snhst. fnr 

Jalap; glucd. ; _Arch. Pharm. 1896, 459; Pharm. Jr. 1924, 155. Jr. 

Pharm. Soc. Japan, 1922, 419; l'roc. Imp. Acad. Tokvo, 1926, 274.* 
I. obsciira Ker. (M.-Sirutali) ; leaves— in aphthous affections. 
I, pes=tigridis Linu. (B.-Langulilata, M.-Mckamn-aduga) ; antid. to dog- 

bite, nsed in boils and carbuncle. 
I. quamoclit Linn. (S. & H.-Kamalata, B.-Tarulata, M.- Visimu krant) ; 

cooling, leaves — m carbuncles. 
I, reniformis Chois. (S.-Mooshakarni, H.-Mushakani, B.-Indurkani, il.- 

Perre-taykiray) ; diur., alter., used in rheum., neuralgia. 
I. sepiaria Koen. (B.-Bonkalmi, M.-Thali-kirai) ; antid. to arsenic. 
I, sinuata Ort. ; HCN in sap ; Fliickiger, Pharmacogn, 1891, 1012. 
I. trldentata Roth. (S.-Prasarini, M.-Mudiyakunthal) ; nsed in rheum., 

piles and urinary disorders, tonic and laxt. 
I. turpethum Br. (S.-Triputa, H.-Nisoth, B.-Dudh kalmi, Bo.-Nishotar, 

M.-Shivadai) ; purg., used in scorpion-sting and snake-bite; glucd., 

turpethin; Anu. Cliem. 1866, 41; Jr. de Pharm. 1822, 131.* 
I. unlflora Rcem. ; purg., uscd in bilious dyspep. 
I. vitifolia Sweet. (Bo.-Nawal) ; cooling, applied to iuflamed eyes; glucd. ; 

Pharm. Weekbl. 1906, 907. 

About thirty species of Ipoinsea are uninvestigated. 
Iris ensata Thunb. ; Iridese ; (H.-Irisa) . 
I. foetldissima Linn. (H.-Dadmari, B.-D&biduba, M.-Kochillittipulla) ; curc 

for ringworm; essen. oil, bitter substance; glucd.; Jr. Pharm., 1834, 

320; Compt.' Rend., 1927, 475. f 
I. germanica Linn. (S.-Padma-pushkara, Ind. Baz.-Keore-ka.-mul) ; root — 

alter., aper., diur., cath., usedl in gallbladder diseases; essen. oil; 

Schini. Ber., 1907, April, 53; 1908, Oct. 62, glucd. iridin ; Ber., 

1893, 2010; J. C. S., 1928, 22. 
I. kumaonensis Wall. (P.-Pi&z) ; root and leaves — in fever. 
I. nepalensis Don. (H. & P.-Chiluchi) ; aper., diur., useful in bilious 

obstructions. 

About ten species of Iris are uninvestigated. 
Isopyrnm thalictroldes Linn. ; Ranunculacete ; alk. isopyroine, HCN; Jr. 
, Anier. C. S., 1903, 99; Compt. Rend. Soc. Biol., 1922, 50 (CC 

1922. I. 697) ; Compt. Rend. 1919, 316. 
Isora coccinea Linn. ; Rubiacea; (S.-Bandhuka, H. & B.-Rangau, Bo,- 

Pentgul) ; sedative, stoinch., intestinal antisep., cholag. 
I. parviflota Vahl (H.-Kotagandhal, B.-Rangan, Bo.-Kurat, M.-Shulundu- 

kora) ; used in whooping cougli. 
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Jastninum nngustifolium Vahl.- Oleacece; (S., Ii. & B.-Bon-mallika, }!.- 

Chaltumallika) ; used in ringwonn. 
J. arborescens Roxb. (H.-Chameli, B.-Barakunda) ; cxpect., leaves— 

bittcr, astrin., tonic and stomch. 
J. auriculatum Vahl. ; used in consuinption. 
J. tlirysantiieJUHiM Roxb. (S.-Heimipuspika, H. -Peetmalari, Bo.-Svamajui) 

antibil., astrin., used iu ringworm. 
J. fleslle Vahl. (M.-Mullu-gundu) ; bitter glucdl. ; Tharm. Ind., Vol. II, 

380. 
J, grandiflorum Lilin. (S. & H.-Jati, B.-Chameli, Bo.-Chambeli, M.-Jaji) ; 

anthelm., diur., enimeti., in scorpion-sting ; alk., salicylic acid; 

Pharm. Ind., Vol. II, 378; essen. oil; Cliem. & Drug. 1929, 778; 

Chera. Ztg. 1910, 912; Jr. Soc. Chem. Ind. 1909, 227. f 
J. Imniile Linu. (S.-Svarnajuthika, H.-I'itmalti, B.-Svarnajui, M.-Pachcha- 

adavimolla) ; used in fistula. 
J. oflicinale Bina. (S. & B.-Mallika, H.-Motiya) ; nevve sedative, fruits— 

nareotic; alk. jasmin; essen. oil; Buclm. Repert Pharm. 1834, 101; 

Scliim. Ber., 1929, 51. 
J. pubesceus Willd. (S.-Kunda, H. & B.-Kundpliul, Bo.-Mogra) ; emetic, 

autid. to cobra venom. 
J. ritchiei Clarke. ; leaves — used in tootliaclie, flowers — in piles. 
J. i-ottleriauum Wall. ; Oleaeeae; (S.-Vanamalliga, M.-Kattumalligei) ; 

leaves — used in eczenia. 
J. sambac Ait. (S.-Mallika, H.-Mugra, B.-Bel, Bo.-Mogri, M.-Millippu) ; 

galact. 
Jateorhiza calumba Miers. ; Menispermaccse ; bitter, tonic, antiper., an- 
thelm.; bilter substance coluuibin. ; Arek. Pharm. 1902, 146; 1925, 

294; Anu. Chem. 1907, 363; Ber. 1926, 1486. 
Jattopha curcas Lilin. ; Bupliorbiacere ; (S.-Kanana-eranda, H. & B.- 

Baghbharenda, Bo.-Mogalie eranda, jM.-Kattarnanakku) ; hasmostatic, 

useful in itches, sores, purg. ; tonic principle curcin; C. C, 1914, 

1958; Bull. Bnp. Inst. 1921, 288; Pharm. Jr. 1908, 161. f 
J. glandiilifera Roxb. (S.-Nikumba, II. S: B.-Lalbharenda, Bo.-Undarbibi, 

U.-Udalai) ; purg., used in chr. ukerations. 
J. gossypifolia Linu. ; (M.-CImvanna kodalavanakku) ; leaves — applied to 

boils and carbuncles, eczema and itches; decoet. of the baik — em- 

nien. ; seeds — cauae insanity and act as an emetic. 
J. multifida Linn. ; purg., emetic; fatty oil, bitter substance; Ber Pharm. 

Ges., 1905, 183; 225, 181. 
J. nana Dalz. & Gibs. (Bo.-Kirkundi) ; juice — used in ophthalmia. 
Juglans regia Binii. ; Juglandese; (S.-Akshota, H. & B.-Akhroot, Bo,- 

Akroda, M.-Akrottu) ; anthelm., antisep.; alk., barium; Amer. Jr. 

Pliarm. 1886, 468; Ber., 1884, 1045; Jr. Amer. C. S. 1896, 609; 1903, 

845; As— 0,013 mg. iu lOOg. seeds; Compt. Rend. 1912, 893; oxalic 

acid in fruits; Anu. Chini. 74, 303; Chem. News. 1916, 62. f 
Junipems comm unis Linn. ; Coniferse; (H.-Aaraar, P.-Petthri) ; diur., 

carmin. ; essen. oil, berries contain oxalic acid ; Jr. Amer. C. S. 1906, 

1198; Schini. Ber. 1910, Oct., 128.-" 
J. excelsa Bieb. ; the smobe of the braiiches used in delirium of fever; 

essen. oil; Schim. Ber. 1923, 239; Tr. ,Sc. Chem. Pharm. Inst. 

Moskau. 1927, 151, 
J. macropoda Hoiss. (H.-Dlmp) ; use same as J. coumwis. 
J. recurva Ham. (H,-Bettir, Nep.-Tupi) ; smoke of greeu wood — emetic. 
Jurinea maerocepliala Benih. ; Compositte ; (r.-Dhup) ; tonic, used in 

fever and eruptions. 
Jussiaea sulfruticosa Linu. ; Onagraeese; (S.-Bhallava-auga, H.-Banlaunga, 

B.-Lal-ban-labanga, M.-Panalavanga) ; astrin., carnim., diiur., anthelm. 
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Justicia ecbolium Linu. ; Acantliaceit: ; (H.-Oodoojati) ; useful in jaundice, 

menor,, gont and dysuria. 
J. gendarussa Liim. (S.-Nila-nirgundi, H.-Nili-nargandi, B.-Jagatmadatt, 

Ea.-Kala-adulsa, M.-Karu-noch-chi) ; used in vliauiu. 
J. pictn Roxb. (M.-Ysjudemarani) ; leaves — emol., resol., u-,ed m scorpioli- 

sting, iuflamed breast. ; alk.; Meded. Lands PJantent, 1S97, 74; 

1899, 55 aud 137. 
J. procumbeiis Linn. (Bo.-Ghati-pitpapra.) ; snbst. for 'Pitpapra' (Fuuia- 

ria official) ; laxt., diur., used m ophthalniia. 

Koempferia angustifolia Rosc. ; Scitaminea; ; (H. & B.-Kanjan-bura) ; 

roots — used in vet. praetice. 
K. galanga Linu. (S.-Chan'dra mulika, H.-Chandra-niula, B.-Cliaudii-mul j, 

Bo.-Kapur-kuchri, M.-Kachula kalanga) ; tubers. — stim., expeet., 

diur., carmm. ; esseu. oil; Schini. Ber., 1900, Uct. 37; 1903, April, 

38; Jr. Ind. Insl. Sci., 1926, 133; alk., Phami. Lidi., Vol. XII, 416. 
K. rotunda Liim. (S.-Bhuchampaka, H. & B.-lShuichampa, Bo.-Bliui- 

ekampo, M.-Konda ka'ava) ; used in mumps aud for wovinds and 

bruisses; esseu. oil; Schim. Ber., 1894, April 57. 
Kalanchce laciniata DC. ; Crassulaceaj ; (S., H. S: B.-Hcnisagav, Bo.- 

Jakhmliyat, M.-Mala-kulli) ; styptic, useful in wouiids, ulcers and 

insect-bite. 
K. spathulata DC. (H.-Tatara) ; poisonous to goats, leaves — used in 

eholera and in wounds. 
Kandelia rheedii W. & A.; Rliizoplioreoa ; (B.-Guria) ; hark — in diabetes; 

Jr. Prakt. Chem. 1864, 361. 
Kochia indica Wight. ; Chenopodiacete ; (P.-Kaura-ro) ; cardiac stim. 
Kokoona zeylanica 'fhwaites. ; Celastrinece. ; (Siiigh.-ICokun) ; powdered 

bark — in headache. 
Kopsia flavida Blunie; Apocynacere ; alk.; Nedcrl. Tijdclvrft. Pharm., 

1896, 199. 
Kydia calycina Roxb. ; Malvacete; (Pl.-Pola, Bo.-Vavanga, M.-Potari) ; 

used in rlieum. and lumbago. 
Kyllinga monocephala Roxb. ; C}'peraeece; (S.-Nirliisha, H. & B.-Nirbisi, 

Bo.-Musta) ; root — antid. to poisons, used in lever and diabetes. 
K. triceps Rottb. ; use sain? as K. MOKOCErHALA. 

Lactnca heyneana DC. ; Compositse; (Bo.-Undera-cha-kan) ; subst. for Tar- 

asacmn. 
L. remotiflora DC; used as subst. for Tarasacutu. 
L. sativa Linu. ; As, O.023 mg. m 100 g plant; Conipt. Rcnd., 1912, 893 

(C. C. 1912. I. 1730). 
L. scariola Linu. (H.-Kahoo, E.-Salad M.-Shallattu) ; cooling, ^edative, 

diur., liypnotic, expect. ; alk., bitter substance lactucin ; Bull. Imp. 

Inst. Lond., 1919, 37; Pharm. Jr., 1904, 186; 1905, 54S; Atialvst 1919, 

170. f 

Twenty species of Lactuca are uninvestigated. 
Lagnscea spinosissima Cav. ; Compo.sitse ; alk. ; Pliarni. Jr., 1892, Nr. 

1124, 552. 
Lagenandra toxicaria Dalz. ; Aroidese; (Bo.-Rukh-alu, M.-Maravara Tsj- 

embu) ; very pnisonous, remedy for iteh. 
Lageuaria vulgaris Seringe; Cucurbitaceas ; (S.-Alabu, K.-Kaddu, B.-Lau, 

Bo.-KadubhapaU, M.-Shorakai) ; purg., scorpion-sting ; sapoiiiu, fattv 

oil; Arch. Pharm., 1886, 863. 
Lagerstroemia flos=regina: Retz. ; Lythi-acca?. ; (S.-Arjuna, H. S; B.-Jarul 

B. -Taman, M.-Kodali) ; seeds— narcotic, bark aud leaves— purg. -f 
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Lallemantiiiroyleana Benth. ; Labiatre; (fl.-Gharee Bo.-Tukhm-i-balan- 

gu) ; eooling, sedative, usecl in flatnlence, constip.f 
Laniarkia aiircaMcmich. ; Graminece ; HCN-glucd. ; Jr. Pliarm. Cbiiu., 

1908, (6) 542. 
Laminaria saccharina Bani. ; Algse; (H.-Galpar-ka-patta) ; cure for goitre, 

scrofula and syphilis; iodine. 
Lamprachajnium microcephalum Beutli.; Composita? ; (S.-Ajadandi, Bo.- 

Bramhadandi) ; aroni., bitter. 
Laiisium domesticum Jack ; Meliacese; lansiuic acid (tox., heart poisou) 

6%; Meded. Laiids Plantent., 1899, 80 & 121. 
Lantana intllca Roxb. ; Verbauaeeai (Ajmere.-Ghaneri) ; leaves— for snake- 

bite. 
L. camara Linu. (Bo.-Vlianeri, M.-Arippu) ; essen. oil; Schim. Ber. 1906, 

Oct. 77; Arch. Pharm. 1914, 252; Perf. Rec. 1925, 9. 
Laportea crenulata Gaud.; Urticaceae; (H.-TJtigim, B.-Chorpata.) ; use same 

as Coriander; riiarm. Jr. Trans., 1889, 993. 
Lasia spinosa Tliwailes ; Aroideo; ; (B.-Kauta-katchu, M.-Mulasari) ; root 

— remedy for affectious of throat. 
Lasiosiphon eriocepUahis Dciie. ; Thymelacea; ; (Bo.-Rametha, M.-Raini) ; 

fisli poisou, bark — vesicant. 
Lathraea squamaria I/uin.; Sei-ophularmete ; glucd. rhinanthiii ; Beiliefte. 

Bot. Oeutralb., 1902. 
Lathyrus altaicns Led. ; Leguuiinosae ; 
L. aphaca Linn. (H. & B.-Jangli-iuatar, P.-Rawan) ; ripe seeds are 

saidl to be narcotic. 
L. inconspicuns I/iun. 
L. lutens Baker. 
L. pratensis Binn. 
L. sativiis L,tim. ; (S.-Triputi, H. & B.-Khesari, Bo.-I^akli) ; oil from seeds 

powerful and dangerous cath. ; Conipt. Rend., 1921, 252, 1142, 1202; 

Bull. Sc. Pharm. 1923, 604. f 
L. sphasricus Retz. 

Six species of Batliyrus are uninvestigated. 
Launasa aspleniiiolia Hook. ; Compositte; (B.-Tik-chaua) ; root — Iactag. 
L. irudicaulis Hook. (r.-Batthal) ; cooling drink. 

L. piunatiflda Cass. (Bo.-Pathri) ; galact., soporiflc, subst. for taraxacum. 
Laurus nobilis JUinn. ; Iyaurinefe ; (Ind. Baz. — Hab-el-gliar) ; erjien,, diar,, 

used in leucor. and dropsy; essen. oil; J. C. S. 1864, 1; Schim. 

Ber., 1906, April, 45; 1919, 91.f 
Lavandula burmanni Benth. ; Labiatse; (Bo.-Surpano-charo) ; antid. to 

suake poison; essen. oil; ftchem. Ber. 1913, Oct. 110. 
L. stcechas Linu. (H.-DMru, Ba.-Ustukhndus) ; resolv., antiphl., carmin. ; 

essen. oil; Schim. Ber., 1926, 67. 
Laivsonia alha Baru. ; L,y thraceae ; (S.-Mendik&, H.-Hena, B.-Mehedi, Bo.- 

Mendi, M.-Marithondi) ; used in jaundice, skiii diseases, leprosy and 

enlargement of spleen; glucd.; Jr. de Pharm., 1894, 591; Pharm. 

Jr. 1908, 781; Alin. Cheni. 1900, 845; Apoth Ztg. 1923, 541. f 
leea crispa Willd. ; Ampelidea;; (B.-Banchalta) ; tubers — remedy for 

guineaworm. 
L. JiirtaRoxb. (S., H. & B.-Kakajanglia, M.-Surapadi) ; bitter, acrid, stim, 

authelm., in jaundice. 
L. macrophylla Roxb. (S.-Dholasamudrika, H. & B.-Dholshumoodra, Bo.- 

Dinda) ; used for rmgworoi and guineaworni. 
L. robusta Roxb. (Nep.-Galeni, Santh.-Haramada) ; esternallv as ano- 

dyne, internaHy in diar. 
L. samlmcina Willd. (H. & B.-Kakurjiwah, Bo.-Karkaui, M.-Ankados) ; 

used' in colic, diar., dysen., vertigo, as sudorific. 
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Leonotis nepetaefolia Br. ; Labiatce ; (B.-Hejtu-cliei, Bo.-Matije, M.-Rcua- 

bheri) used in rmgworm and skiu diseases. 
Leonurus sibiricus, Linu. ; Labiata: ; (H.-Guraa) ; febge. 
Lepidagathis cristata Willd. ; Acanthacete ; (Bo.-Koli-ehe-chular, M.-Blniya- 

terada, Santk.-Otdhomps) ; used iu lever. 
Lepidium draba Liun. ; Cruciiene ; (Afgh.-r.ijindak) ; -,oiii)i< leaves con- 

tain HCN. 
L. Iberis Liun. ; rubft., in rheum., seeds— in dropsv ; amorph. Uitter 

substance; Pharm. Ind. Vol. I, 110. 
L. IatKolium Linu. (P.-Gonyuch) ; autiscorb. 
L. sativum Linu. (S.-Chandrasura, H.-Cbansaur, B.-Halim, Bo.-Asalin, 

M.-.Uivirai) ; tonic, alter.; essen. oil; Arch. Pharm., 1892. 434; Ber. 

1874, 1293; 1896, 1883. 
Lettsomia mysorensis Clarke. ; Couvolvulacece ; paste of luaves— applied 

exterually in cough, quinsy. 
L. nervosa Roxb. ; autiphl., used in skiu distases; llurray, Drugs of 

Sind. 
Leucas aspera Spreng. ; Labiatas ; (H. & B.-Chota-Kalkusha, Bo.-Tamba, 

M.-Tumbai-cheddi) ; inseeticide, used in eold, scabies, s-uake-bite. 
L. cephalotes Spreng. (S.-Dronapuspi, H.-Goma madhupati, B.-Hulkasha, 

Bo.-Tumba, M.-Tunmi) ; aper., stiin., diaphor., inseeticide; essen. oil; 

alk.; Pharm. Ind. Vol. III, 125. 
L. linifolia Spreng. (S.-Dronapuspi, B. & H.-Hulkussa) ; stim., diaphor, 

used in rhcmii. and snake-bite. 
L. stelligera. (Per.s.-Mishk-i-taranishi) ; stiin., carniin., emmen. 
L. zeylanica Br. (Sing.-gatta-tumba) used in scabies and skiu diseases. 
Leuconotis eilgenifolia DC. ; Apocynacete ; alk.; Ber., 1890, 3542. 
Ligustrum robustum Blume. ; Oleacete; alk.; Meded. Lauds. Plantent, 

1899, 132. 
Liliiim giganteum Wall. ; Liliacete; leaves — applied to wounds and 

bruises. 
Limiiantliemum cristatiim Griseb. ; Gentiauacere ; used in fever and 

jaundice. 
L. nyraphffioides Liuk- ; Gentianacere ; (P,-Kuru) ; fresh leaves— in 

periodic headache. 
Linniophila gi'atioloides Br., Scrophulariuea? ; (S.-Ambuja, II.-Kuttra, 

B.-Karpur, Bo.-Ambuli) ; autisep., carmin., used in fever, liniment 

in elephanliasis ; essen. oil; Pliil. Jr. Sci., 1911, 345; Schhn. Ber. 

1912, April 83. 
L. gratissima Blume. ; veru. same as L. gratioloides ; galact. 
Limonia acidissima Linu. ; Rutacese; (H.-Beli, Bo.-Ram limbu) ; leaves — 

purg., sudorific, used m snake-bite, dried fruit dimiuislies intestinal 

fermentation. 
Linaria cirrhosa H. K. ; Scrophularinere ; in diabetes ; Murrav, Drugs of 

Sind. 
L. cymbalaria; in diabetes: Prain, Beng. Plants. 
L. minor Desf. ; HCN in "young brauehes; Pharm. Act. Helvet., 1926, 

167. 
L. ramosissinia Wall. ; used in diabetes. 
Lindenbergia urticseiolia, Lehm. ; Seropliularineae ; (Bo.-Dhol) ; in cbr. 

broneht. and fkin eruptions. 
Liiidera neesiana Benth. ; Laurineas; arom., carmin., yields excellent 

sassafras. 
Liuum usitatissimum Linn. ; Liuese; (S.-Atasi, H. & B.-Tisi, Bo.-A.1asi, 

Il.-Alshiviral) ; as poultice, internallv in bronchial affectious and 

diar. ; seeds— HCN-glucd. linauiarin; C. C. 1907. I. 1440; 0,0812 fflR. 

arsenic oxide in 1 kg. seeds; Pharm. Weekbl., 1921, 1482 (C. C. 

1922. II. 113). 
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Llparis parviilora Lindl. ; OrcliidaeeEe ; alk. 

Lippin nodiflora Ricli. ; Verbenaceaj: ; (S.-Yashira, H.-Bukkan, B.-Bhni- 

ukra, Bo.-Ratolia, il.-Fodutalai) ; febge., diur. 
iiuuidambar orientalis Miller; Haniamelidetc ; (S.-Silhaka, II., H. & Bo.- 

Silaras, M.-Meri-ari&liippal) ; espect, iu scorpion-sting ; Ber. 1890, 

155; Arch. Pharm. 1901, 50(5; Chem. & Drup. f912, 412. 
Lithospermum ofBcinale Linu. ; Borapmese ; (H.-Lubis firmun) ; remedy 

for htones; Areli. Pliann. 1S5S, 278. 
Litssea citrata BI. ; Laurinese; alk. laurotetanine ; los. ; Bull. Jard. Bot. 

Buitenporg, 1921, 180. 
L. polyantiia Jnss.; (H.-Meda, B.-Bara-kukur-cliita, Bo.-Ranamba, M.. 

Nara); bark— aslrin., s-tomcb., stim. ; Pliarin. Jr. 1913, 369. 
1. sebitera Pers. (H.-garbijaur, B.-Kukurcbita, Bo.-Maida-lakadi, M,- 

Maida lakti) ; deniulc, emol., diar., dyseu. and scorpkm-stinp ; alk. 

laurotetanine; Pliarm. Iud. Vol. III, 212;. Prakl. Chem. 1867, 424. t 
L. stocksii Ilook. (Bo.-Pisi) ; iri irritation of bladder and uretlira, oil — in 

sprains and bruises; essen. oil, alk. ;_ Pliann. Iud. Vol. III, 213. 

Aboul sisty specr'e'i of Lits:ca are uniiivestigated. 
Lobelia nicotiaiicEfolia Heyne; CampanulaceaB ; (Bo.-Dhavala, M.-Kattu 

papillay) ; antibp., in asthma, scorpion-stiug ; alk. lobeline; Pharm. 

Z. Russl. 1886, 353. 

About fifteen speeies uniiivestigated. 
Lodoicea sechellanim Comra. & Labili.; Palma;; (S.-Ubdie-narikaylum, 

H. & Bo.-Darya-ka-Nartyal M.-Kadat-rengay) ; touic, preservative, 

alesiplianuio. 
Lolium temulentum Linn. ; Graminere; (H.-Machni) ; cattle poison; tox. 

alk. temnliiic; Arcb. Exper. Patli. Pliarm. 1892, 203; glncd. ; Compt. 

Read., 1902, 134, 1173; 1903, 136, 1013.-)- 
Lonicera glauca Hk, f. & T.; Caprif nliaceaj ; (P.-Shewa) ; seeds giveu to 

horses for colic. 
Lopliopetalum wallichii Kitrz. ; Celastrinete ; (Burm.-lMondaing) febge. 
Loranthus elasticus Desr. ; Lorauthacere ; (M.-Maviwitthil) ; leaves — used 

to cbeck abortion, also iu stone in bladder and kidney affections. 
L, ialcatus Litm. ; narcolic, subst. for betel-imt. 
L. loiiglflorus Desr. ; Lorantbacera ; (M.-Plavitbil) ; bark — used in wounds 

and meustrual troubles and also as a remedy in consumption, inauia 

and astlnua. 
L<*tus cornicnlatns Liun. ; Lcguminosee ; HCN.-glucd. ; Cbeni. News, 1911, 

276; Pharm. Jr., 1911, 881. 
Lufta acutangula Roxb. ; Cucurbitacete ; (S.-Koshataki, H. & Bo.- Torai, 

B.-Jliinge, M.-Pikumkai) ; emetic, purg., bitter tonic, diur.; bitter 

snbstanee lttffin; Pharm. Jr. 1890, 997; Jr. Soc. Chem. Ind. 1898, 991; 

1910, 1428. 
L. ffigyptiaca Mill. (S.-Rajkoshataki, H.-Ghia-tarui, B.-Dhundvd, Bo.- 

Ghosali, M.-Guttibira) ; seeds — emetic, calb. ; saponin; Ber., Pharm. 

Ges. 1904, 175 & 180. 
L. amara Rosb. ; use sanie as L. actjtangitia. 
L. echinata Boxb. (S.-Kobhitaki, H.-Rukarlatn, B.-GhosalaLa, Bo.-Kukar- 

wcle, M.-Panibira) ; emetic, unllielm., in jauudice, phtbisis, liiccough; 

aniorpb. bitter snbstanee; Pharm. Jr. 1890, 997. 
L. graveolens Roxb. (S.-Brihatphala, Koshataki) ; Pharm. Jr. 1890, 997 
L. pentandra Roxb. ; emetie and cath. ; Stewart, Punj. Plants. 
Luisia brachystachys Blume ; OrclridaceEe ; alk. 
Luplnus albus Linu. ; Leguminosse ; (II.-Turmas, B.-Turmuz) ; aiithelm., 

diur., pectoral and tonic; alks. lupinine, lupinidine, lupamine; Ber. 

1904, 2351; Arch. Pharm. 1892, 61; 1897, 263. 
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Lnvunga scandens Ilam. ; Rutaeeoe; (S.-kavangakita, B.-Labangaphali ; in 

scorpiou-sting. 
Luzula campestris DC. ; Juncacese; diur. 
Lycium barbarum Linu. ; Solanaccsc ; (Baluchi.-Koh-tor) ; voung leaves 

contai'n HCN; Pharm. Aet. Hclvet., 1926, 167, 
L. europaeum Linu. ; (P.Kangu, Bo.-Gauger) ; aphrodis. 
Lycoperdon genimatiim Batsch. ; ofiicinai iu the Punjab; Stewart, Puivj. 

Plants. 
Lycopersicum esculeutiim Mill., syn. Sot,anum ta'copersicusi Linu. , 

Solatiaceaj; oxalic acid; Amer. Jr. Pbariu., 1872, 197. 
Lycopodium clayalum Linu.; Lyeopodiaeete ; (M.-Betidarli) ; dinr., 

demulc., antisp., eminen., used in rheum. and pulmonary di^orders. 
Lycopus europreus Linn. ; Labiatrc; (Kash.-Gatidamgundu, Baz.-Jalnini) ; 

cooling, used as poultiee; bitler substauce ; Bnehii. Repert. l'liarni., 

1823, 11 



Macaranga roxburghii Wight. ; Euphorbiacece ; (Bo.-Chandwar, JI.-Yalte- 

kanui) ; gmii applied to venereal sores. 
Machilus macrantlia Nees. ; Laurinepe; (M.-Kolaiuavu) ; bark — used in 

coiisimrption, asthma and rheum., leaves — applied to ulccrs. 
Macrotomia benthami DC. ; Boragine» ; (Ind. Baz. — Gaozaban) ; useful in 

diseases of tougue wid tliroat. 
M. perennis Boiss.; roots — applied to eruptious. 
M. speciosa Aitch. et Hem si. ; roots — applied to- eruptions. 
Miesa indica Wall. ; Myrsinese; (M.-Kirithi) ; leaves — used as fi>h poisrm. 
Mallotus philippinensis Muell. ; Enphorbiacerc ; (S.-Rechauuka, H. S: R,- 

Kamala, "Bo.-Shcndri, M.-Kapila) ; anthelm. ; rottlcrin ; Ber. 18S6, 

3109; Arcli. Pharm. 1907, 572; J. C. S. 1925, 2044; 1S93, 975; 1895, 

230; Jr. Ind. C. S. 1928, 21.* 
Mftlva parviflora Ifinn. ; Malvaeeas; (Ii.-Panirak) ; seeds — deimilc. 
M. rotundlfolia Linn. (H. & Bo.-Khubazi, M.-Trikah-malle) ; used in 

broucht., piles and ulceratiou of bladder. 
M. sylvestris Liim. (PI.-Gul kkeir, Bo.-Khubazi) ; cooling, denmle. ; 

Ann. Chem. 1915, 110; C. C, 1912, 1601. 
Mandragora officinarum Liun. ; Solanacere; (S. & H.-Lalcshmana, M.- 

Kattai-jati) ; natcotic, antesthetic, poisonous; pseudo-hyocyamine ; Jr. 

Prakt. Cliem., 1901, 274; J. C. S. 1912, 946.f 
MangiEera indica Ijinn. ; Anacardiaceaa ; (S.-Amva, H., B. & Bo.-Amb, 

M.-Mam-maram) ; fruit — laxt., dinr., astrin. ; bark — used iu uterine 

hsemor., liEernoptysis and melaena, ; Cliem. Ztg. 1897, 719; Pliarni. 

Jr. 1907, 718; leaves — in scorpion-sting. 
Manihot iitilissima Pohl. ; Enphorbiacese; (Baz.-Cassarva, M.-Maravnli) ; 

Juice — poisonous ; cyanogenetic glucd. ; Proc. Roy. Soc. 1906, 152 ; 

Jr. Soc. Chem. Ind., 1908, 428; Ber. Pharni. Ges.,"l906, 22. 
Manisuris grauularis Linu. ; Gramiueae (S.-Palanggini, I-I.-Trinpalil ; 

used in enlarged spleen and liver. 
Maranta arundiuacea Linn. ; ScitamineEc; (H.-Tikkor, B.-Ararut, Ro.- 

Tavkil, M.-lvuamau) ; nutrient and demulc.; Pharm. Jr., 1894, 624; 

Jr. Soc. Chem. Iud., 1887, 334. 
Marlea tomeutosa Endl. ; Cornacete; (B.-Marlea) ; alk.; Ber. Pharm. 

Ges., 1899, 214. 
Marrubium viilgare Linn. ; Labiatse ; (Ind. Baz. — Farasliiyun) ; stim., 

expect., resolv., anthelm., alter., used in jaundiee, auimen., 

hepatitis; biiter substance, essen. oil; Arch. Pharm., 1861, 257; 

Jr. Amer. C. S. 1908, 265; Amcr. Jr. Pharm., 1890, 327; Pharm. 

Ztg,, 1902, 74; Amer. Jr. Pharm. 1897, 201. 
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Marsdenia royiei Wight. ; Asdepiadere ; (H.-Murkula, P.-Kurang) ; cool- 
ing and altcr., in gonor. 
M. tinctoria E.. Bn; (B.-Riong, Nep.-Kalilara) ; alk.; Meded. Lands 

I'lantent, 1899, 138. 
Marsilea grandifolia Linn. ; Marsileacete ; acrid 1 , cooling, astrin. and 

hvpnotic; Prain, Beng. Plants. 
Martynia diandra Glox. ; Pedalinea;; (H.-Biehu, B.-Baghuoki, Bo.-Vin- 

chhu, M.-Garuda-mukku) : used in scorpion-sting. 
Matricaria chamomilla Linn. ; Compositre ; (Bo. & P.-Babuna) ; diur., 

stim., ^armin.; esseu. oil; J. C. S., 1914, 2280, Jr. Amer. C. S. 

1915, 157 & 1537; Ber. 1927, 2459. 
Matthlola iucana R. Br, ; Crueiferae ; (P. & B.-Todri-safed) ; seeds— 

stim., expeet, aphrodis and atitid. to poisons. 
Meconopsis aculeata Royle. ; Papaveracese ; (Simla. -Kanta) ; narcotic. 
M. nipaleusis DC. ; root— officinal in Kashmir; narcotic. 
M. robusta Hk. f. & T. 
M. simplicifolla Hk. f. & T. 
M. wailichii Ilook. ; narcotic. 
Melalenca leuccdendron Linu. ; Mj-rtace«; (H., B. & Bo.-Kajaputi, M.- 

Kaiyappudai) ; stim., antihp.", rubft., used in psoriasis, eczema; 

esseu. oil; C. C. 1929, 3044; 1930, 759; J. C. S. 1872, 251; Chem. 

& Drug. 1910, 832. 
Melanorrhoea usttata Wall. ; Anacardiacere ; (Burm.-'fhitsi, Manipur.— 

Klien) ; aiithelm., used in skin diseases; Ind. For. Rec. 1909, 287; 

C. C. 1914, 1979. 
Melastoma malabathricum Linn. ; Melastomacete (M.-Nakkukai'nppan) ; 

juice of leaves and root — used iii indigu. ; flowers — nervous sedativc, 

in piles aud hiemor. 
Melia azadirachta Linu. ; Meliaceos; (S.-Nimba, H., 'B. & Bo.-Nim, M.- 

Vembu) ; used in scorpion-sting and snake-bite, antisep., antiper., 

anthelni., emmeti., totiic, in skin diseases; bitter substance, bitter 

oil; Jr. Soc. Chem. Ind., 1923, 387; Arch. Pharm., 1910, 171; 

Analyst 1903, 342; Jr. Ind. C. S., 1931, 773.* 
M. azedarach Linn. ; (S.-Mohanimba, H.-Mohanimb, B.-Ghoranimb, M,- 

Malaivembvi) ; lea-v-es— airihelm,, diur., used in skin diseasesu 
M. dubia Cav. (S.-Arangaka, H. & Bo.-Kadukhajur, M.-Mallay vembu) ; 

anthelni., used in skin diseases; gluccl. ; Pharm. Ind., Vol. I, 333. 
Melica ciliata Duthie ; Graminerc ; HCN; Jr. Pharm. Chim., 1906, 355. 
Melilotus alba Lam. ; LeguminosEe ; astrin., narcotic; couniarin; Pharm. 

Ind., Vol. I, 405; Ber. 1874, 146; C. C. 1926, 2477. 
M. ofllcinalis Willd. (H.-Aspurk, B.-Banpiring) ; astrin., remedy for 

swellings and bowel eomplaints ; coumarin, glued. ; Jr. de Pharm., 

1825, 481; 1835, 172; Ber. 1920, 2027; 1920, 2069; Apoth. Ztg. 1900, 515. 
M. parviflora Desf. (S.-Banametliika, H, & B.-Ban methi, Bo.-Zir) ; seeds 

— in bowel eomplaints. 
Melissa parvlflOTa Benth. ; Labiata?; stomeh., used in liver and 1 heart 

disease and in bites of venomous insect. 
Melochia corcltorifolia Linn. ; Sterculiacete ; stems and leaves — boiled in 

oil, remedy for bites of water-snakes. 
Melodinus monogynus Roxb. ; Apocynacea;; (B.-Sadul kou) ; fish poison. 
Memecylon amplexicaule Roxb. ; Melastomaceae ; (M.-Kaikkathetti) ; de- 

coct. of flowers and shoots— used in skin diseases; root — eebolic. 
M. angustifoliuin Wight. (S.-Kakajembu, M.-Attunjarci) ; bark — tonic 

and cooling. 
M, edule Roxb. ; Melastomaceae j (S.-Anjani, B.-Atijana, M.-Kashamaram) ; 

leaves — in conjunetivitis, roots — in nieuor. and gonor. 
Mentha aquatica Ijiiin. ; essen. oil; Schhn. Ber. 1923, 52; 1926, 71; 1928, 
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Mentlia arvensis Linn. ; Labiatce ; (Pl.-Podina, B. & ISo.-Fudinali, M.- 

pudina) ; anlisp., carmin., stim., emmeu. ; essen. uil; Scliim. Eer. 

1925, 61; 1926, 96. 
M. piperita Linn. 

M. sativa Linn. ; essen. oil; Schim. Eer. 1921, 85. 
M. sylvestris Linn. ; essen. oil; Scliim. Ber. 1913, April, 70; 1926, 72; 

Bui), lmp. Inst. Lond. 1913, 432; Jr. Arner. C. S. 1912, 67. 
M. viridis Lilin. (H.-Paharipfidilia, B., Bo. & M.-Pudina). 
Menyanthes trifoliata Linn. ; Gentianacere ; lonic; resembles Gentian iii 

its properties; glucd. meuyanthin, meliatin; Jr. Pliarni. Chem. 1910, 

165; 1911, 49; 1913, 529; Chem. News. 1912, 25; 1916, 85; Arch 

Pliarm. 1925, 161. f 
Meriandra bengalensis Bentli. ; Labiattc; (H. & Bo.-ICafur ka pat, M.- 

Sliima-karpuram-aku) ; tonic, carmin., aslrin., antisep. 
M. strobilifera Benth. ; vern. atid properties similar to M. bf,ngai,E>"S1S. 
Mesna ferrea Linn.; Guttiferte; (S., II. & E.-Nagkeshar, Bo.-Nagchampa, 

M.-Nagashap-pu) ; blossoms — astrin., stomcli., bark and root — bitter, 

aroni., sudorific, useful in gastritis and broncht., leaves and flower— 

in scorpion-sting ; essen. oil, two bitter substauces ; BuU. Inst Bot. 

Buitenzorg, 1904, 214; Pharm. Jr. 190S, 161; C. C. 1910, 580. 
• Mezonenrum stunatranum W. A. ; Leguminosa; ; alk.; B uli. Inst. Bot. 

Buitenzorg., 1902, 19. 
Michelia champaca I/inn. ; Magnoliacete ; (S., H. & B.-Champaka, Bo_- 

Champa, M.-Shampang) ; febge., emmen., in scorpiou-stinK, t' 00 * — 

bitter, denmlc, flowers — stim., carmin., purg. ; essen. oil; Pliil. Jr. 

Sci. 1909, 181; 1910, 262; 1911, 333; Jr. Am'er. C. S. 1911, 1763. 
M. nilagirica Zen. (H.-Pilacliampa, M.-Sempagum) ; febge.; essen. oil 

and bitter substance ; Schim. Ber 1887, Oct. 36; Phil Jr. Sci. 1911, 

333. 
Micromeria capitellata Bentli. ; Labiatte; aroni., carmin. 
Microrhynchus nudicaulis Less. ; Conipositse; Stewart, Pun]'. Plants. 
MHIettia atropurpurea Benth. ; Leguininoste ; fish poiso»; saponin, glucd.; 

Ber. 1890, 3538; Pharm. Centralli 1892, 742. 
M. pachycarpa Bentli. ; fish poison; saponin; ref. same as M. atuoptjk- 

PUREA. 
Mimosa lucida Roxb. ; Legmiiinosce ; _ (H. & Bo.-Kaehora) ; used in 

leprosy, stimulates growth of liair. 
M. pudica Linn. (S.-Varaha krauta, H. & B.-Lajalu, B.-Lajak, M.-Total- 

vadi) ; juice — antisep., alter., blood purifier, used in piles and 

scorpion-sting. < 

M. rubicaulis Lam. (H. & B.-Shiah-kanta, Bo.-Huziru, M.-Bida) ; used 

in piles. 
M. siima Roxb. (S.-Samee, B.-Saingach, Bo.-Sami) ; bitter, astrin., refrig, 

usedi in leprosy, piles, cough, diar. 
Mimusops elengi Linn. ; Sapotacese; (S., H. & B.-Bakul, Bo.-Borsali, 

M.-Magadam) ; bark— astrin., tonic, decoct. — as gargle, fruit — in 

snake-bite; saponin; Jr. vSoc. Clieni. Iud., 1910, 1430; C. C. 1930, 

2895. 
M. hexandra Roxb. (S.-Rajadani, H.-Khirni, B.-Khirkhe iur, Bo.-Rajan, 
M.-Palla) ; deinulc, eniol., tonic, alter.; Jr. Ind. Inst. Sci. 1924, 71; 

Compt. Rend. 1888, 1625. 
M. kauld Linn. (H. & Bo.-Kliirui) ; tonic, febge., anthehn., used in 
oplithalmia and infantile diar.; Meded. Lands Plautent Buitenzong, 
1902, 96. 
Mlrabilis jalapa Linu. ; Nyctaginete ; (S. & B.-Krishnakeli, H, & Bo.- 

Gulabbas, M.-Pattara'sliu) ; purg.; alk, trigonelline; Z. Physiol. 
Chem., 1912, 290; 1913, 270. f 
Modecca palmata Lam. ; l'assifioreaa; (Bo.-Undal) ; poisonous. 



508 INDIAN MEDICINAL PLANTS 

Modecca wightiana Wall. 

Moliuia coerulea ilLL'iioh, ; Gramiuece; Pb, depeuds on tlie soil ; Monatsli. 

Cheru., 1890, 19. 
Mollugo cerviana Ser. ; J?icpidece; (B.-Gimaeag, Bo.-Pada, M.-I'arpada- 

gum) ; febgc. 
M, liirta Tlnmb. (P. & Bo.-Gaudibuti, JM-Sirooseroo-padi) ; applied to 

itches atid skin diseaseb. 
M. spergula Linu. (S.-Grishnm-sundaraka, H. & B.-Jima, M.-Toota- 

ellay) ; stomch., aper., antisep., used in skin diseafacs. 
M. stricta Linu. (Bo.-Zhnras, ai.-Vcrricha-tarisi) ; slomcli., apei\, antisep., 

eniinen. 
Momordica balsamina Lilin. ; Cucurbitacefe ; (Bo.-Kurelo-jangro) ; used in 

healing woundt.; Ber. Eotan. Ges. 1910, 365. 
M. chnrantiii Linn. (S.-Su-.havi, (II.-Karela, B.-Ivarala, Bo.-Karla, M.- 

Pavakkdchedi) ; emetic, purg., used in snake-bite; Ber. 1904, 308; 

Arch. Pharm. 1S63, 111; Apoth. Ztg, 1929, 1480.t _, 
M. cocliinchineiisis Sprcug. (S.-Karkataka, H. & B.-Ivakrol, M.-Adavi- 

kakara) ; stomch., stim., given in cough. 
M. cymbalaria Fen/1, (Bo.-Kadavanchi) ; abortif. ; riiarm. Ind., II, 76. 
M. dioica Roxb. (S.-Vahisa, H.-Golkankra, Bo.-Kurtoli, M.-Palupaghel- 

kalung) ; used in piles, scorpion-sting, juice of root — antisep.; 

Pharm. Ind., Vol. II, 76. 
M. uinbellata Roxb. see Zrhneria umrtjj.ata. 
Monochoria hastaiiolia Presi. ; Pontederiacete ; (S.-Neelotpalam, M.- 

Kariiik-uvalam) ; alter., tonic, cooling, also used in insanity, juice 

of leaves — in boils. 
Morciiella esenlenta Pers. ; (P.-Kana kach) ; aplirodis., narcotic. 
Morjna persica Linu. ; Dipsaceas; (H.-Bekh-akhwar) . 
Morlnda citrifolia I/inn. ; Rubiacese; (H. & B.-Ach, Bo.-Aal, M.-Mina- 

marain) ; tonic, febt;e., emiuen., used in diar. and dvsen. ; glucd, 

morindin; Arcli. Pharm. 1907, 534 & 281; J. C. S 1887, 87; 1920, 

561; 1918, 766. 
M. concanensis Nimmo. (Bo.-Motvali) ; subst. for horse-radish. 
M. tinctoria Roxb. (S.-Achuka, H.-Achi, B.-Ach, M.-Tunaon) ; root— 

astrin. 
M. umbellata Iviuii. (Bo.-Al, M.-Nuna) ; in diar.; glucd. ; J. C. S., 1893, 

1160; 1864, 851. 
Moringa pterygosperma Grertn.; Moringese; (S.-Sobhanjatia, H.-Sajtiah, 

B.-Sojna, Bo.-Sujna, M.-Murungai) ; used in ascites, rheum. and iUL 

venomous bites, eardiac and circulatory tonic, antisp. ; alk,, gum. ; 

Coinpt. Rend., 1900, 733; 1908, 647; Arch. Pharm., 1906, 159; Analyst, 

1903, 342; 1. M. G., 1932, Marah." f 
Morus albaLjmi.; Urticacese; (S.-TiUa, II. & Bo.-Tut) ; bark— purg., 

anthelm. ; Arch. I'harm. 1917, 187; C. C. 1926, II, 45. 
M. indicaljhm. (S.-Shalmali, H., B. & Bo.-Tut, M.-Kambili-puch) ; bark 

— anthelm., purg. ' 
Mucuna capitata DC. ; Leguminosa; ; alk.; Tharm. Weekbl., 1906 202; 

1909, 881; Pharm. Jr„ 9, 913. 
M. gigantea DC. ; (Malay.-Kaku-valli) ; used in rheum. 
M. monosperma DC. (Bo.-Sonogaravi, M.-Thelu-fcodi) ; expect., sedative. 
M. prwriens DC. (S.-Atmagupta, H.-Kiwacli, B.-Alkushi, Bo.-Kuhili, M.- 

Pvmaik-kaK) ; seeds— aphrodis., anthelm., nervine tonic in scorpion- 
sting; C. C. 1923, I, 1372; 1921, I, 45S. 
Mulria scabrella Ani.; Cuenrbilacese ; (S.-Ahilavkhan, H.-Agamaki, Bo.- 

Chirati, M.-Mnsii-inusukkai) ; diur., stomch. 
Mundulea suberosa Benth, ; Leguminosa»; fish poison. 
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Mun-aya exotica Linu. ; Rulacecu; (II.-Marelmla, B.-Kamini, Bo.-Clrala- 

juti, M .-Naga golunga) ; refrig., used in rheuni., cougli, hvstm-ia; 

gluod. ninrrayiu; Ber. 1876, 690; Pharm. Weekbl. 1908, 1325- Jr. 

Proc. R. Soc. N. S. Wales 1926, 146. 
JI. koenigii Spreng. (S.-Sourabhi-nimba, H.-Katnim, ll.-Bar-.nnga, Bo.- 

Karrinim, IVL-Karu veppilai) ; toiiic, stomch., used iu snake-bite ; 

essen. oil, glucd. kceinigin; J r . p roc . R. Sue. N. S. Wales, 1926, 146. 
Musa paradisiaca Linu. ; v Scilamiueae ; (S.-Kadali, H. & Bo.-Kela, B.- 

Kala) ; root — authehu., ilowers ('mocha')— astrin., juice of stem.— 

in otalgia and hffimoptysis; Jr. Amer. C. S. 1912, 1706; C C. 1921, 

IV, 137; Compt. Rend, 1912, 893; Apoth. Ztg. 1910, 440. 
M, sapientmm Linu. (S.-Rambha, II. & Bo.-Kela, M.-Va/.liaip-pazhaiu) ; 

use sarne as M. pakadisiaca, useful in bite of hoa-constrictor. 
Mussasnda frmidosa Binii, ; Rubiacece ; (S.-Sribati, H.-Bedina, Bo.-Bliuta- 

kesa, M.-Vella-ellay) ; diur., in cough, astlmma, ague, fiatulence ; 

saponin; Pliarm. Centralbl. 1892, 743. 
Myrica nagl Thunb. ; Myrieacese; (S.-Katphala, H., E. & Bo.-Kaiplial, 

M.-Marudam-pattai) ; astrin., stim., carmin., autisep., useful in 

fever, asthma, cough; J, C. S. 1896, 1287; Proc. Chem. Soc. 1902, 11. 
Myricaria elegans Royle. ; Tamarisciueas ; (Pb.-Uinbu) ; applied to 

bruises. 
Myriogyne jninuta Less. ; used as a simff. 
Myristica tragrans Houtt. ; Myristiceje ; (S.-Jatifalam, H., B. & Bo.- 

Jayplial, M.-Jadikkay) ; oil— aper., carmia. ; Proc. Chem. Soc. 1907, 

285 ; 1908, 197 ; J. C. S. 1908, 1653. * 
M. malabrica Ijamk. (Bo,-Ramplial) ; aphrodis., used in headache and 

indoleut ulcers; essen. oil; Apoth. Ztg. 1886, No. 34; A_gri. Bedger, 

1907.* 
Myropyrum similacifolium Blmne. ; Oleacete; (M.-Chalhiiramallikei) ; 

leaves- — used as a remedy in astlima, cougb, rheum., uervous 

complaints. 
Myrsine africana Binn. ; Myrsincsc; (H.-Chapra) ; anthelm., laxt. 
Myrtus conimunis Linn. ; Myrtaceaa; (H.-Vilayiti Mehndi, B.-Sutr-sowa, 

Bo.-Abliulas) ; astrin,, stim.; antisep., rubft., in scotpion-sting; esseu. 

oil; Arch. Pharm. 1889, 174; Scliim. Ber. 1924, 61; 1929, 65; J. C. S. 

1864, 1; 1872, 1; Chem. Ztg. 1905, 1031; 3910, 857. 



Nannorhops ritchleana H. Wendl. ; Palma;; (H.-Uazri) ; leaves — used in 

clysen., diar. 
Narcissus tazetta Linu. ; Amaryllidaeeffi ; (F.-Nargis) ; root — emetir, used 

to relieve headache. 
Nardostachys jatamansi DC. ; Valerianece; (S., H. & B.-Jatamanslii, 

Bo.-Balacliarea, M.-Jatamashi) ; root — aroni., atitisp., diur., einnien., 

nervc sedative, iu scorpion-sting, subst. lor Valerian ; esseu. oil; 

I'liarm. Ind. II, 237; Sebiru. Ber., 1907, Ort., 65; 1926, 75. f 
Naregamia alata W. & A. ; Meliacece ; (Bo.-I'ittpapra, IL-Nelanaringul ; 

euietic, expect, used in acutc dvsen.; alk. naregamin; Arcli. Pharm., 

1888, 36; C. C, 1916, I. 892. 
Nasturtlum offlcinale R. Br, ; Cruciferaj; (Kumaon. — Piriya halim, Dec- 

But-putiali) ; appetisar atid atitiscor. ; glucd., esseu. oil, As— 0,012 mg. 

in 100 g. dry plaut; Compt. Rend." 1912, 893 (C. C. 1730); Ber., 

1899, 2335; Arch. Pliarm., 1899, 617; Bull. Soc. Cliim., 1896, 797; 

L/ancet, 1928, 97. 
Nauclea cadamba Roxb.; Rubiaceoe; see ANTHOCEPH.vr.us Cajoamba Miq. 
N. ovalifolia Roxb. (B.-Shal) ; used for howel complaints and fever. 
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Nelumbium speciosimt Willd. ; Nyiuplucaceic ; (S. & Bo.-Kamala, H.- 

Kanwal, B.-Swel padma, M.-Ambal) ; flowers — cooliug, astrin., cholag. 

and (iiur. used m scorpion-sting and cobra-bile ; alk. liernmhitie • 

Hiol. Centrabl., 1904, 2-10; lUeded. Lauds. Plantent, 1899, 125 + 
Nepeta cillaris Benih. ; Labiatre; (P. & Bo.-Zufa) ; used in fever and 

cough. 
N. eliiptica Royle. ; used in dysen.; Stewart, Pun j. Plants. 
N. glomerulosa Boiss. (Baluchi.-Chingam butai) ; used in digestive 

troubles. 
N. riideralis Hain. (P.-Billi lotali) ;" cardjiac tonic, as gargle in sore throat. 

in gonor. 
Nephelium Htchi Camb. ; Sapindacete ; (H., B. & Bo.-Liehi) ; leaves — for 

bites o£ auimals; U. vS. Dept. Agri. Bxp. Stat. Bull., 28; Jr. Amer. 

Chem. Soc, 1918, 817. 
N. longana Camb. (B.-Ansh plial, Bo.-Wumb, M.-Puvati) ; stomch., 

anthelin.; saponin.; Apoth. Ztg., 1893, 589; Pharm. Jr., 1913, 369. 
Neptunia oleracea Lour. ; Legumiuosa; ; H.-Laj-alu, B. & Bo.-Pani lazak, 

M.-Smiday-kiray) ; refrig., astrin. 
Nerium odonim, Soland. ; Apocynacere; (S.-Karavi, H.-Karber, B.-Karabi, 

Bo.-Kanhera, M.-Alari) ; externally applied to swellings, leprosy and 

skiu diseases, poisonous; glucd. ; C. C. 1881, 218; Proc. Chem. Soc., 

1901, 92. f 
N. tomentosum Roxh. (H. & Bo.-Kak, inderjav, B.-Dudhi) ; used iu 

meustrual and renal complaints and in venomous bite. 
Neuracantluis spliaerostachyus Dalz. ; Acantliaeete ; (Bo.-Ghosuel) ; iu 

indign. and riugworm. 
Nicandra pliysnloides Gffirtu.; Solanncea; ; diur. 9 

Nicotiana rustica Linn. ; Solanaceaj; (H. & B.-Vilayeti tamakn, P.-Kakkar 

lamaku); similar to N. Tabacum; alk. nicotine ; Bull. Soc. Chim., 

1922, 125; C. C. 1915, II, 233. 
N. tabacum Linn. (H.-Taniaku, B. -Tamak, Bo.-'fambaku, M,-Pugai-ilai) ; 

sedalive, antisp., rlieumatic swelling, skin disease, iu scorpion- 

sling; Ba; Jr. Amer. C. S. 1913, 826; oxalic acid; Ber. Pharm. Ges. 

1909, 292. 
Nigella sativa Linn. ; Rauunculacese ; (S.-Krishnajiraka, H. & B.-Kalajira, 

Bo.-Kalenjire, lI.-Karan-shiragam) ; carmin.,, diur., emmen., in 

scorpion-i,ting;,essen. oil, tox. glucd. melauthin, bitter substances; 

T- C. S., 1880, 718; Pharm. Jr., 1882, 681: 1884, 863; Arch. Exp. 

Pathol., 1883, 440; Schim. Ber., 1895, April, 74; 1913, Oct. 97. f 
Notonia grandiflora DC. ; Compositse ; (Bo.-Wander-roti) ; prophylaxis 

against hydrophobia. 
Nyctanthes arbortristis Linu. ; Oleacere; (S. & B.-Sephalika, H.-Sibaru, 

Bo.-Parijataka, M.-Manjapu) ; leaves — in fcver and rheum., cholag., 

laxt., anthelm. and in sciatica, antid. to reptile venoms. 
Nymphffi alba Litm. ; Nymplireacea; ; (Ka<;li.-Brimposh, Bo.-Pandharen- 

kamal) ; demulc, in diar. ; alk. iiupharine; Arcli. Pharni., 1882, 589; 

Chem. NcWs, 1915, 289 & 203. 
N. lotus Linn. (S.-Raktotpal, H.-Chota kawal, B. & Bo.-Raktakanial, 

M.-AUi-tdmarai) ; in dvspep., diar. and piles, cardiac tonic. 
N. stellata Willd. (S.-Nilotpal, H.-Krishna kamal, B.-Nil-sapla, Bo.-Uplia- 

kamal, M.-Nalla-kalava) ; use similar to N. I.OTUS. 



Ochrocarpus longifolla Benth & Hook, ; Giittiierte; (S,-Punnag, H. & B,- 
Nagkeshar, Bo,-Suringi, M.-Nagap-pu) ; astrin., arom., in scorpion- 
sting. 
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Ocimum basiliciim Liun. ; Labiatre; (S.-Munjariki, H.-Sabzah, B.-Babui- 
tulshi, Bo.-Sabza, JM.-Tn-nut-patehie) ; carmin., stim., seeds — deinulc, 
root — febge., autid. to snake poison; essen. oil ; Jr. Soc. Chem. Ind., 
1918, 604; C. C. 1911, I, 223; Schim. Ber. 1903, April, 33; 1925, 51; 
1929, 70. t 
O. caiium Sims. (H. & B. -Kala tulshi, M.-Kukka-tulasi) ; in skin diseases; 

Schim. Ber. 1903, April, 33; 1925, 54; 1929, 70. 
O. caryophyllatum Roxb. (S.-Marnbaka, H.-Golatulslii, B.-Gandha tulshi) ; 
stim., stomch., carmin., anthelm., used in skin diseases and scorpion- 
sting; essen. oil. 
O. gratissimum Linu. (S.-Vantulshi, H. & B.-Ramtulshi, Bo.-Ramatulasa, 
JI.-Eluniichcbani-tulasi) ; styptic, stim., demulc, carmin., diiur. ; 
essen. oil, thvmol, eugenol, niethvl cliavicol; Bull. Imp. Inst., 191S, 
38; Jr. Soc. Chem. Ind., 1921, 164; Schim. Ber., 1924, 62.f 
0. longifloruin Haml. ; see OE.THOSirHoN stamineus Benth. 
O. pilosum Willd. ; see O. BASiWCUM. 

O. sanetum Linn. (S. & M.-Tulashi, H., B. & Bo.-Tulshi) ; leaves— 
irxcept., root — febge., seeds — demulc, used in snake-bite and scorpion 
sting; essen. oil ;" Schim. Ber., 1911, April, 87; 1912, April, 95. 
Odlna wodier Roxb. ; Anacardiacefe ; (S.-Jingini, H.-Jingan, B.-Jiol, Bo.- 
Jinvan, M.-Odiva maram) ; juice applied to sore eves and obstinate 
ulcers; Pharm.'jr., 1892, 1073; Arch. Pliarm., 1912, 320. 
01ax nana Wall. ; Olacinete; (Santh. — Merom met). 
O. scandens Roxb. (H.-Dheniani, B.-Koko-aru, Bo.-Harduli, M.-Kurpo- 

dur.) ; bark — in anasmia. 
Oldenlandia biflora Roxb. ; Rubiacece ; (S. & B.-Khet psipra, II.-Damaii- 
papra, M.-Parpadagam) ; used in remittent lever, gastric irntation 
and nervous depression; alk.; Pharm. Ind., Vol. II, 199. f 
0. diffusa Roxb. ; decoct.— used in hiliousness, impure blood, fever and 

gonor. 
O. heynei Hfc. i. (M.-Nonganam-pillu) ; specific for snake-bite, leaves— 

used in asthina, rheum., and fever. 
O. umbellata Linn. ; (H.-Chirval, I?.-Surbuli, M.-Saya) ; expect., febge. 
usedi in snake-bite; alizarin; Proc. Chem. Soc, 1907, 288; J. C. S., 
1893, 1160. 
Olca cuspidata Wall. ; Oleaeeae ; (H.-Kau, Bo.-Khau) ; oil f remi f ruit— 

rubft, leaves and bark — astrin., afltiper. 
O. dioica Roxb. (B.-Attajam, Bo.-Parjamb, M.-Koli) ; bark— febge. 
O. glandulifera Wall. (P.-Gnlili) ; astrin., antiper. ; glued. ; Pharm. Ind., 

II, 379; Meded. Lands Plantent 1897, 29; 1899, 132. 
Onosma braeteatum Wall. ; Boraginere; (H., B. & M.-Gaozabati) ; tonic, 

alter., used in rheuin., svphilis, leprosy. 
O. echioides Linn, (H.-Ratanjot) ; leaves— alter., flowers— stim., m 

rheum. and palpitation of lieart. 
O. hookeri Clarke. ; for colouring medicinal oil. 
Ophelia angustifolia Don. ; Gentiancicete, see Swertia anGusTii?oi,ia. 
O. chirata; see Swertia chirata. 
O. mnltiflora Dak see Swurtia decdssata. 

O'phiorrhiza mungos Linn. ; Rubiacere ; (S.-Sarpakshi, IP-Sarahati, 
B.-Gandhanakuli, M.-Kiri-purandan) ; bitter tonic used in snake- 
bite and scorpion-sting. 
Opopanax chironium Koch. ; TJmbelliferffi, (H. & Bo.-Tuvashur, B.-Jawe- 
shi) ; gum resin— stim., antisp.; essen. ml; Perfeum Moderne, 
1921 82. 
Opuntia'dillenii Haw.; Cactes, (S.-Vidara, H, & B.-Nagphana, Bo.- 
Samar, M.-Naga dali) ; fruit— in whooping congh, asthma, as cholag, 
and in snake-bite; Jr. Ind. Inst. Sci., 1923, 173-t 
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Orohis latifolia Iviim, ; Orchidere; (H.-Salap) ; use similar to 0. 

L.vxiri.OHA; glucd. ; Jr. Pharm. Chim., 1914, 542; Convpt. Rend., 

1920, 435; 1925, 224. 
O. Iaxillora I,am. (H. & B.-Salap niistri, M.-Shala-tnisiri) ; tuber— expect. ( 

astrin., nutri. 
0. mascula Litm. (B. -Salep misri, Bo.-Salum) ; use similar to 0. 

r,AXiFLOUA ; glucd. bittcr substance; Chcm. News, 1915, 295; Anu. 

Chim., 31.349.~-f 
Origaimm majorana Lilin. ; Labiatce ; (S.-Marva, B. -Murni, Eo.-Munvo, 

!M.-j\Iarrau) ; use similar to mint; essetl. oil, hitter substance; 

Schim. Ber. 1926, 70; 1918, 34; Ber. 1907, 596. 
O. vulgare Linu. (H.-Sathra, H.-jUridu-marn-vania) ; essen oil — atom., 

stim., totiic, in diar. ; used in rlieum., toothache and caracbc; Arch. 

Pharm., 1880, 277; Schim. Ber., 1923, 56. 
OrmocarpHJn sennoides D C. ; Leguminosie ; (M.-Kat moruugi) ; ront — 

tonic, stim., used in paralysis and lumbago. 
Oroxylum indicuni Vent. ; Bignoniacea? ; (S.-Syoudka, H.-Arlu, B.-Soua, 

Bo.-Tetu, M.-Vauga) ; bark — astrin., tonic, sudorific, stem— in 

scorpion-sting ; cryst. bittcr oroxylin; alk.; J. C. S-, 1901, 354; 

glucd. bitter substance; Dragendorff, Iieilpfknzell, 609; I'roc. Cliem. 

Soc, 1901, 148.f 
Orthosiplion stamiiieiis Benth. ; Labiata: ; leaves — in kidney diseases ; 

Rliicd. orthosiphouin, easen. oil; Amer. Jr. Pharm., 1887, 80; C. C. 

1926, II, 1986. 

Oryza sativa Linu.; Graminete; (S.-Dhanya, H. & B.-Dhan, Bo.-Tandula 
M.-Axishi) ; rice gruel — in. inflain., stomch., rice poultice — used like 
liuseed meal poultice; Jr. Amer. C. S., 1903, 948; J. C. S., 1923, 
2666; alk. oridine (antnieuritic when inipure) Biochem. Ztscher. 
1920, 218; As— 7 mg. in lOOg. asli of corn; Compt. Rend. 1912, 893 r 
1914, 269 (C. C. 1912, I. 1780; 1914, II. 885); Jr. Phvsiol., 1912, 75, 
395; Biochem. Jr., 1914, 598; C. C. 1923, I, 1192; 1920, III, 14; 

1927, I, 1850. 

Osbeckia cupularis Don. ; Melastomaceas; (M.-Cliirkualathi) ; wliole plant 

pnunded and applied to swellings. 
Osyris arborea Wall. ; Santalacea;; (Nep.-Jhuri, Bo.-Popli) ; leaves — 

emetic. 
Otostegia limbata Benth.; Labiatte; (P.-Bui) ; leaves — applied to gums 

and in ophthalmia. 
Oiigeinia dalbergioides Benth.; Leguminosse ; (S.-Tinisa-segandun H.- 

Sandan, B.-Tinis, Bo.-Tiwas, M.-Tella-motuku) ; febg'e., in diar., 

dysen , 
OxaIis acetosella Liim. ; Geraniacece ; refrig., antiscor. ; oxalic acid; 

fharm. Jr., 1927, 105. 
O. comiculata Linn. (S.-Amlika, H. & B.-Ainrul, Bo.-Ambuti, M.-Palia 

kiri) ; cooling, refrig., stomch., antiscor. ; acid potassium oxalate. 
Oxyria digyna I-Iill, ; Polygonacea? ; (P.-Amlu) ; cooling 
Oxystelma esculeiitttm Br. ; Asclepiadere ; (S.-Dughdika, H. & B.- 

Dudhialata Bo.-Dudlrika, M.-Dudipalla) ; gargle in sore throat, used 

in janndice. 



Ptederia foetida Linn. ; Rubiaceae; (S.-Prosararri, H.-Gaudihali, B.-Gaudha 
vaduli, Bo.-Hiranvel, M.-Savirela") ; emol., carmin., used in rlieum. ; 
indole., es^en. oil, alk.; Pharm. Ind., Vol. II, 229. f ■ 

PfEonia eniodi Wall.; Ranunculacea? ; (H.-Udsalap, P.-Mamekh) ; used in 
colie, bilious obstructions, seeds — emetic, cath. 
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Pauwia oflicinaHs Linn. (H.-Ud-salap, Bo.-Ude-salam) ; used in (.-pilepsv ; 

glucd. ; Jr. Pharm. Chim., 1911, 238; e^seu. oil ; Ker. 1886. 1776. Anu. 

Chem. 1915, 1; J. C. S. 1926, 196S. 
Panax fruticosnm Linn. ; Araliaceaj ; fc-bge., astrin.; saponin. 
Pandanns odoratissimus Willd. ; Pamkmeus ; (S.-Ketaki, II.-Keora, B.-Keva 

Bn.-Keur, M.-Talnml ; bitter, purg., aroni., used in leprusv ; etseu. 

oil; riiarm. Jr. 1SSG, 653. 
Panderia pilosa Hk. f. & T. 
Panicum antidotale Retz. ; Gramiuea; ; (H.-Gunara, P.-Ghamur) ; jn 

, tbrcat affeclious; smoke — to fuungate wmnds. 
P. crus=corvi Liun. ; (Il.-Sanwak, B.-liura -hama); used in spleeu aiul 

to clieck haeinor. 
P. italicum Lilin. (S.-Shyamaka, H.-Kangui, B.-Syamdhan) ; reniedy for 

after-pain; toxic glucd., oily alk.; Amer. Chem. Jr., 1899, 861. 
Papaver argemone. Papaveraceai ; see Arcemonu mkxican.\. 
P. dubium Linn. — u.-e similar to P, khceas. 
P. hybridum Linn, : alk. 

P. nudicaule Linn.; leaves — IICN-glucd. ; Compt. Rend., 1913, 727. 
P, orientale Linn.; alks. morphine, narcotine, thebaine, iso thebaine; 

C- C. 1913, 11, 2046; Arcli. Pharm. 1914, 211. 
P. rhoeas Linn. ; (S.-Rakta-poM:a, H.-Lalpost, Bo.-Jangliumdrika, M.- 

Shivappu-posta.va oliedi) ; slightly sedative; riiceadinc, morplnne, 

pararaorphinc, nareolhie ; Aich. Pharm., 1890, 7; C. C. 1916, 1159; 

Chem. News 1916, 85. 
P. soiuiiiferum Linu. (S.-Ahiphena, H, &• B.-Afim, Bo.-Aphu, M.-Posta- 

katol) ; narcotic, in diabetes and antid. to suake-poison atid scorpion- 

sting; sap eoutaiu oxalic acid ; Schweiz. Apoth. Zlg. 1918, 55.'* 
Paramignya longispiua Hook.; Rulaee;c; (R.-Bon-nimbu) ; fruit— used 

in colic. 
P. monophylla Wight. ; (Bo.-Karhvageti) ; alter., diur., root — given lo- 

cattle in humiaturia, 
Pardanthus chinensis Ker. ; Iridece; aper., resolv., used in cobra-bite. 
Parmelia kamtscliadalis Esch. ; Lichenes ; vern. and use same as P. 

PA RI, ATA. 

P. perlata Esch. (S.-Silavalka, H.-Charerla, 1L-Kalpasi) ; used in dyspep,„ 

anienor., calculi, in scorpion-sting and snnke-bite. 
Parsonsia spiralis Wall. ; Apocyauacece : (M.-Pe-nalivalli) ; juiee of the 

plant — given internally in insanity. 
Paspalum scrobiculatum Linn, ; Grainincas; (S.-Kodrava, H.-Kodo, B- 

Kcidoa ditim, Bo.-Kodra_, JI.-Kiramga) ; used in scorpion-sting. 
Passiflora fcetida Linn.; Passiflorcse ; (S.-Alukkopeera, M.-Hupparisavalli) ; 

decoct. used iti biliousness and asthma ; fruit — emetic ; leaves — 

applied oti the head in giddiness and headache; HCN ; Pharm. 

Weekbl., 1911, 307; Bull. Sc. Pharm., 1906, 603. 
Pavetta indica Linn.; Rubiacesc; (S.-Pappana, H.-Papari, B.-Kukim-hnra, 

Bo. -Papat, Al.-Pavut-tav-vayr) ; aper., vised in druspv; glucd., Pharm- 

Ind. Vol. II, 212. 
Pavouia odorata Willd.; Malvacete; fS.-Harivera, H.-Sugandha bala, B.- 

Bola, Bo.-Kala vala, M.-Peramutiver) ; root— astrin., tonic, cooling, 

demuel., carmiti. 
P, zeylanica Cav. ; CM.-chitlamutti) ; use similar to P. odokata 
Pedalium murex Linn. ; Pedalinete; (II. & B.-Bara goklirti, Bo.-Mollie- 

gokhru, M.-Peru-nerunji) ; for nbcturnal emission, inipotencv ; miicil., 

alk. ; Pharm. Ind. Vol. III, 36. 
Pedicularis comosa Linn. ; Scrophulartnete ; glucd. rhinanthiu ; Compt. 

Rend., 1907, 439. 
P, pectinata Wall. ; (H.-Mishram) ; astrin., htemostatic. 
P. slphonantha Don. ; officinal in the Puujab. 

33 
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Peganum faarmala Linu. ; Rutacete ; (H. & Bo.-Hurmal, B .-Isband,, M._ 
Sliimai-nzhu-vanai-virai) ; antiper., alter., stim., emnieci., abortif . ; 
alk.; liarmine, liarmaline; Ber., 1SS5, 400»;. 1889, 637; 1897, 2481; 
J. C. S., 1919, 953.- 
Pentapetes phoenicea Ulin. ; Sterculiacea; ; (S.-BandBiika, H.-jX)paIiariya, 
R.-Bandlmli, Bo.-Tambri-dupari, M.-Naga-pii) ; demulc, u%edi iri 
Miake-bite. 
Peiitatropis micropliylla W. & A. ; Aselepiadeie; (i\[,-Parparam) ; i-ooting, 
' alter. 
J\ spiralis Dcue. (P.-Bonveri, Bo.-Suigarota) ; astrin. 

Perieainphyliis iucanus Jlius. ; Menisperniacete ; (H. & B.-Barak-fcauta) ; 

root — antid. U) s-nake poisons; jiarcotic alk.; B uli. Pliarm. 1892,, 123. 

Periploca aphylla Dene. ; Asclepiadtre ; (P.-Barri, Bo.-Buraye) ; inilky 

jnice— in swellings. 
IPeristrophe blcalyculata Ni-es. ; Acantliacete ; (H.-Atrilal, B.-Nasahhaga, 

Bo.-1'itpapra, M.-Cbebira) ; antkl. to kuak e poison. 

Permvskia abrotanoides Karel. ; I/abiatnc ; (Pushtii.-ShatKhobai) ; cooling. 

Petroselinum sativuni Iiolf. ; l'nibelliferie; diur., nsed in ame-nor., 

tlvsmen. ; glucd. appin, essen. oil, alk.; Ber., 1S7S, 259, 1121 and 

1477; 1903, 3451; 1907, 3771; 1908, 2753; J. C. S., 1900, 420, 1897, 

807; Bull. Soe. Cliim., 1907, 1001 ; Sebini. Ber. 1900, (Jet. 50; Jr. 

Soc. Cliem. Jnd.; 1927, 174. f 

Peucedanum graude Clarke. ; Umbelliferce ; (H. -Duku, Bo.-Baplrali) ; 

carmin., stiin., diur.; csseii. oil; ScMm. Ber., 1891, April, 50; 

Phavm. tnd., Vol. II, 126. 

P. graveolens Beiith. (S.-Sliatapuspi, H.-Soya, B.-Soolpnn, Bo.-Balunt- 

, shep, JVI.-Satakuppi) ; carmin., diur., emmen. ; essen. oil ; Pharm. 

Ind., Vol. II, 129; C. C. 1926, II, 2123 ; Aualvst 1928, 209; SeMm. 

Ber. 1897, April, 13; 1927, 25; Bull. Imp. Inst. Bomi. 1927, 118. *•(• 

Plialsenopsis amabilis Bindl. • Orehidaeea; ; alk.; Meded, Bands Plarttent, 

1899, 123; Pliarm. Weekbl., 1921, 1438. 
Phalaris canariensis Binn. ; Graminece; fruits— oxalic acid; C. C, 1916, 

1056. 
Pharbitis nil Chuis. ; Convolvulancete ; subst. for jalap. ; Mnrray, Drugs 

of vSind. 
Phaseolus aconitifolius Jacq. ; Leguminosa;; (S.-Maknshtaka, H.-Mat, 
B.-Banmuga, Bo.-MatU, M.-lulka-pyre) ; root— uarcotic, seeds— 
aplirodis., digest, 
P. adenanthus. (S.-Aranyamudga, M.-Kattupayrn) ; decoct. used in bowel 

complaints and strk-ture. 

P. hmatns LBm. ; seeds— HCN-glucd. ; Compt. Rend. 1906, 545 (C, C. 

1906, I. 1273) ; Ihis species soiuetimes eshibits markedly poisonoas 

properties. 

P. mungoLinu. (S.-Mudga, H., B. & Ho.-Mung, M.-Puchapayaru) ; 

in scorpion-sting ; Compt. Remi. 1930, 934; Arcb, Pliarm. 1906, 67. 

P. radiatus. (S.-Mdsha, H.-Urid, B.-Mashkalai, Bo.-Udid, M.-Patchay- 

pvre) ; laetag., used as poultice in gastritis, dvsen., rheum., root— 

uarcotic; Jr. Amer. Cliem. Soc. 1897, 509; Jr. Biol. Chem. 1922, 103. 

P. roxburghii (M.-FIunnu) ; root— narcotic and a remedy for aching 

bones. 
P. trilobus Ait. (S.-Mudgaparni, H. & K.-Mugani Bo.-Mukuya, M.- 

Patii-pyre) ; leaves — tonic, sedative, fruit — in scorpion-sting. 
l', vulgaris Linu. (H.-Bakla, P.-Pabri, M.-Barigalu) ; emol. s ; Compt. 
Rend., 1926, 1114, Jr. Soc. Chem. Ind. 1920, 246; Cliem. Ztg. 1916, 
147. 
Phelipaea calotropides YValp. ; Orobauchaeea? ; in sores ; Stewart, P.unj. 
Plants. 
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Plilogacantlius thyrsiflorus Nees. ; AcanthaceEe ; (B.-Bakab tita, P.-I.al- 

bahuk) ; used like Adhatoda vasika. 
Phoenix tlactylif era Linu. ; Palma;; (II. B. & Bo.-Kbajur, M.-I'erioh- 

chankay) ; deniule., expect., laxt., aphrodis., iii a^thiua. 
P. farinifera Roxb. (Il.-I'alawat, M.-Ka^angu) ; fresh juice — cooling, 

laxt. ; gum — used in diar., genito-urinary diseases. 
I', sylvestris Roxb. (S.-Kharjura, H., B. "& Bo.-Kha-jur, ll.-I'eria- 

itchatn.) ; touic aud reator, 
Pliotinia serratula Bindl. ; Rosacea: ; leaves — HCN-glucd. ; Compt. Rend., 

1906, 451 (C. C. 1906. II. 1653). 
Phyllanthus distichus Jluell.; Euphorbiacece ; (S.-Lavsiai, H -Ilarfaratvri, 

B.-Noari, M.-Aruuelli) ; fruit — astrin., root — purg., seed — car.li., 
leaves and roots used as autid. to viper-venoiu ; gapouin; Pliarm. 

Weekbl., 1908, 1156. 
P. embllca Linu. (S.-Dhatriphala, H.-Aoula, B.-Amlaki, Bo.-Amla M.- 

Nelli-kai) ; in scorpion-stiug, fruit — refrig., diur., astrin., stomcli., 

last.f 
P. maderaspatensis Iyhm. (H.-Kanoclia, M.-Nala userekee) ; mucilagin- 

ous properties, 
P. multiflorus Willd. (H & B.-Panjooli) ; root bark— alter., used in 

vesieal allections. 
P. niruri Linn. (S.-Bhumya-amalaki, Il.-Jar-amla, B.-Bbui-amla, Bo.~ 

Eliui-avala, M.-Kizhkay-nelli) ; used in sores, chr. dysen., dropsy, 

menor. ; bilter substance, phvllantlrin. Ber. Pharui. (Jes. 1905, 18S. 
P. reticulatus Poir. (S.-Krishna kamboji, H.-Panjoli, B.-Paukushi, Bo.- 

Pavana, M.-Pulavayr puttay) ; diur., alter., used iu bleeding gums. 
P. rhamnoides Roxb. "(S.-Arum, H.-Surasaruni) ; dried leaves — sinoked 

in tonsilitis. 
P. simplex Retz. (Bo.-Bhniavali, M.-tTshchi usirika) ; useful in itch, 

abscess, iu gonor. and as poullice. 
P. urinaria Ivinn. (S.-Tamara valli, H. & B.-Hazarmani, M.-sliivappu- 

uelli) ; diur., astrin., cooling, decoct — in jaundice, gonor. 
Pliysalis alkekengi L*inn. ; Solanacese; (S.-Rajaputrika, Ind. Baz.— Kak- 

naj) ; diur., alter., atithelm., used in urinary and skin diseases; 

bitter substance, alk. ; Jr. Pract. Chem. 1852, 323 ; Aiuer, Drugg. 

1886, 961. 
V. flexuosa Ijnn. see Withania somnifera Duii. 
P. minlma \,ma. (S.-Tankari, H.-Tulatipati, B.-Bantepari) ; tcmtc, 

diur., aper., used in snake poison aud scorpion-sting. 
P. peruviana Ivinn. ; juice of leaves— given in worms and bowel 

complaints. 
Physochiaina praeafta Hook. ; Sofanaceas; (P.-Nandru) ; leaves— appiied 

to boils, poisonous. 
Pftytolacca acinosa Roxb. ; Phvtolaccacese ; (H.-JMata7or) ; naicohc; 

bitter tos. substance phvtolacca toxin; Jr. Pliarm. Soe. Japan, 1S91, 

Nr., 98; Ber. 1891, 698; C. C, 1928, I, 1820. 
Picrasma javanica Blume. ; Simarube;e ; bark— tebge. ; bitter substance. 
P. nephalensis Bcnn, 
P. nuassioides Benn. ; (H.-charatigi, B.-Bhurungi) ; subst. tor Quassia, 

bitter principle qtiassiin; Pharm. Jr. 1889, 43; 1895,454.*t 
Picrorhiza kurrooa, BentU. ; Scrophiilarinea; ; (S.-Katuka, H. & B.- 

Katki, Bo,-Kalikutki, M.-Katuka-rogani) ; catli., stomeh., bitter, m 

scorpiou-sting ; glued. picrorhizin ; Pbarm. Ind. III, 12." , , 
Fimpinella anisnm I,inn. ; TTmbelliferEe ; (S.-Shetapuspa, H.-baonf, B.. 

Muhuri, Bo.-Sonf, M.-Sbombu) : diur., used to prevent flatulence 

and colic; Scliim. Ber., 1895, Oct. 6; Bull. Ini p. Irst., 1917, 300; 

Compt. Rend. 1896, 198.*-f 
P, heyneana Wali. (C. P.-Titi) ; root— used m fever. 
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Pimpinella saxirraga Linn. ; essen. oil, bitter substance, saponin; Sebiru. 

Ber., 1890, April, 37. 

Sixteen species of Pimpintlla are uninvestigated. 
Pinus deodara Rcxb. ; Coniferce ; (S. S: B.-Devadaru, H.-Deodar, p.. 

Pahari-kelil ; wood — carmin,, Bark — astrin., febge. ; oleoresin; 

Schim. Ber., 1915, April, 54; J. C. S. 1916, 791; Ind. For Rec. 

1922, 111; Jr. Soc. Chem, Iud. 1923, 29. 
I', gerardiana Wall. (H.-Rhi) ; stim., used in rheum; essen oil; Jr. 

Iud. Chem. Soc. 1928, 63; Iud. For. Rec. ,1923, 341. 
P. kbasya Rovle. ; (Khasia— Diugsa) ; essen oil; Jr. Anier. C. S., 1894, 

844. 
P. longifolia Roxb, (S.-Sarala, H.-Chir) ; essen. oil ; rnbft., carmin., used 

in snake-bite and scorpion-sting ; J. C. S., 1920, 570; Jr. Ind. Chem. 

Soc, 1927, 258 ;!; 
P. inerkiisii Jungh. (Burm.-Tiuyri) ; used as other Pines. 
P. webbiana Wall. see Abies •webbiana. 
Piper aurantiacum Wall. ; Piperacea; ; (S.-Remika, H.-Shambhaluka 

bnj, B.-Renuk) ; bitter, aerid, refrig. 
P. betleLinn. (S.-tambula, H., B. & Bo.-l'an, M.-Vettilai) ; arom., 

carmin., stim., astrin., eiiven internallv in snake-bite; essen. oil, 

chavicol; Ber. 1889, 2736; Schim. Ber., 1914. April 30; 1917, 10. *f 
P. chaba Hunter. (S.-Chavika, H.-Chab, B.-Chai, Bo.Kaukala) ; fruit— 

arom., stim., carmin., used in eough and cold. 
P. cubeba Linn. (S.-Sugandha muricha, H., B. & Bo.-Kabab-chini, M.- 

Val milaku) ; used in cystitis, gouor. ; essen. oil, cubebin ; Jr. Soc. 

Cueia. Ind. 1928, 792; ' Jr. Aroer. C. S. 1915. 1537; Schim. Ber. 

1922, 20.* 
P. longum Linu. ; (S.-Pippali, H.-ripal, B.-Pipul, Bo.-Pipli, Al. 

Pippalln) ; used in cough and cold, antid. to snake-bite and scor- 

pion-sting. 
P. nigriun Linu. (S.-Alaricba, H.-Golmircb, B.-Golmarieh, Bo.- Kala 

mirij M.-Milagu) ; carmin., stim., in scorpion-sting; alk. pipirine, 

piperidine, essen. oil, Ber. 107, 3776; Amer. Jr. Pharm. 1908, 1; 

Schim. Ber. 1890, Oet. 39. 
P. sylvaticum Roxb. (B.-Pahari-pipul) ; carmin.; roots — antid. to snake 

poison. 

About thirty-five species of Piper are miinvestigated, 
Pisonia acnleata Linn. ; Nyetaginea; ; (B.-Baghachura, M.-Embudi- 

chettu) ; counter irrit. for swellings and rheum. 
P. alba Spanoghe (Bo.-Chinaisalit) ; used in inflani. of elephautoid 

liature. 
Pistacia integerrima Stewart; Anacardiacese ; (S.-Karkata sringi, H. & 

B.-Kakra sliiugi, M.-Kakkata. shingi) ; used in congli, astlnna, 

antid. to snake venom and scorpion-sting; essen. oil; Ind. For. 

1912, 160.* 
P. lentiseus Linn. (H.-Rumi mastiki, B.-Rumi-mastungi) ; stim.,, diur., 

used in dentistry; resin, essen. oil; Arch. Pliann. 1904, 104, Chem. 

News. 1896, 120; Schim. Ber. 1915, 36. 
P. terebinthus Linu. (H. & Bo.-Kabuli mustaki) ; astrin., restor. ; 

resin, essen. oil; Arch. Pharm. 1881, 170 227; C. C. 1898, I, 1300;, 

1925, II, 926. 

P. veraLinn. (H., B. & Bo.-Pista.) ; sedative, tonic; Jr. Pharm. Chim 

1903, 272; C. C. 1929, II, 897. 
Pistia stratiotes Linn. ; Aroidese; (S.-Kumbhika, H.-Jalqumbhi, B,- 

Takapan, Bo.-Prashni, M.-AgaSatamare) ; demulc, refrig., ernol., 
laxt., diur. 
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Pisum sativum Linu. ; Lejiuminosre ; helieved to cau»e dv&en. when 
'eaten raw; alk. trigouelline ; Ber. 1894, 79fi; As, 0,026111«, in 100 g. 

asli of the setds; Compt. Rend., 1912, 893 (C. C, 1912, I.' 1730). 
Pithecolobium bigeminum Benth. ; Leguminoste ; (H. & Bo.-Kadilora) ; 

fish poisoti, heart poison, remedv for leprosv; alk.; Ber. 1890, 

3541; C. C. 1906, I, 1440. 
P. fasciculatiim Benth. 
P. lobatum Benth. ; alk. ; 
Pittosporum floribundum W. & A. ; Pittosporete ; (Eo.-Vchkali) ; espect, 

febge., narcotic, antid. to snake-poisou ; bitter glucd., esseu. oil ; 

J. C. S., 1906, 1083; Bull. Imp. Itisi. Lond., 1927, 107; Ptiarm. Ind. 

Vol. I, 154.| 
Plantago amplexiculis Cav. ; Plantaginere ; (P.-Isafghol'l ; use similar 

to that of P. ovata, autid. to snake-bite. 
P. brachyphylaa Edgew ; (Pushtu — Parharpangi) ; applied to wouuds. 
P. ciliata Desf. 
P. lanceolata Linu. (H.-Baltanga, B.-Bartimg) ; seeds— purg., litemostatic, 

leaves— applied to wounds ; glucd. aucubm ; Ber. 1927, 935 ; Conipt. 

Rend 1902, 1441. 
P. major Linn, (H.-Lahuriva, Eo.-Bartang) ; glucd. aucubm; Jr. Phartn. 

Chim. 1907, 254; Jr. Pliarm. Soc. Japan. 1924., 5. t 
P. ovata I'orsk. (H.-Ispaghul, B.-Isabgul, Bo.-Isabghol, M.-Ishappukol- 

virai) ; used in chr. dysen. and diar., cooling, diur. ; mucii.*j- 
P. psyllimn Linn. ; used as P. ovaTa; glucd. aucubm; Jr. Pliarm. 

Chim. 1907, 254. 
P. pnmila Willd. 
P. stocksii Boiss. 
P. tibelica Hk. & T. 

Four species of Plantago are nninvestigated. 
Platanus orientalis Linu. ; Platanaceee ; (Kash.-Buin) ; leaves — in oph- 

thalmia, bark — in diar.; allantoin, asparagin ; Ber, 1881, 1602; 

Z. Physiol. Chem., TS85, 420. 
Pleopcltis lanceolata Linn. ; tea made from this ferti cures itch. 
Plesmonium margaritiferum Schott. ; Aroideaj; (Goa.-Aroamt) ; .seeds — 

local auaesthetic. 
Pluchea indica Less. ; Compositre (B.-Kukronda) ; astrin., febge.; essen. 

oil; Schini. Ber., 1912, April 103. 
P. lanceelata Oliv. (P.-Marmandai, Eo.-Kura-sanna) ; leaves — aper., subst. 

for Seuna. 
Plumbago rosea Linn. ; Plumbaginei-e ; (S.-Cliitraka, H., B. & Bo.-Lal 

chitra, M.-Chittur-mol) ; ap]ietiser, used in leucoderma, other skin 

diseases, piles and scorpiou-sting ; plmnbagin ; Jr. Pliarm. Chim. 

1828, 441; Jr. Ind. Chem. Soc., 1928, 419; C, C. 1929, 662.* 
P. zeylanica Linn. (S.-Chitraka, H. & E.-Chita, Bo.-Cliitaro, M.- 

Chittira) ; use same as P. ROSiiA; Pliarm. Post., 1889, 145; Jr. Ind. 

C. S., 1928, 419.* 
Plumeria acutifolia, Poir. ; Apocynacese; (S.-Kshira champa, H. & 

Bo.-Khair champa, B.-Gobar champa, M.-Vadagaimeru) ; purg., 

rubft., antiherpetic, nsed in gonor., antid. to snake poison; bitter 

glucd., esseu. oil; plumerie acid; C C. 1899, II, 879; 1901 I, 784; 

C. C. 1926. I. 2111; Phil. Jr. Sci., 1909, 131. 
Poa cynosuroides Retz. ; Graminete; [S.-Kusa, H., B. & Bo.-Kusha) ; 

root — used in dysen., menor, 
Podophyllum emodi Wall, ; Berberidece; (H.-Papra) ; purg. and cholag. ; 

podophvllin, podophvllotoxin ; Pliarm. Jr., 1911, 156; 1892, 207 .-»+ 
Pogosteinon parviflorus Benth., Labialse; (Bo-Pangala) ; styptic, in scor- 

pion-sting and snake-bite; alk., essen. oil; Phdim. Ind. Vol. III, 

101. 
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Pogostenion patchouli Pellet. [H.-racholi, B.-Pachapat, Bo.-Patch pan) • 

diur., cat-miu., insecticide ; essen. oil; Auiet. Jr. Pliarm., 1918, 733; 

Schim. Ber., 1919, 89; 1930, 61; Bull. Imp. Inst. Lond., 1924, 271; 

1920, 346. t 
P. plectranthoides Desf. (Dec.-Pangla) ; use same as P. pak.vifi.okus. 
l', purpusascens Dalz. (Dec.-Pangla) ; nse same as P. pae.vh?i,oiu t r. 
Poinciana elata Lina. ; Leguminosa; ; (Bo.-Va.yni, M.-Pade narayanam) ; 

used in rheum., flatulence. ' 

P. pulcherrima Lhin. (H. & B.-Krishna eliura, M.-Maih kauriai) ; 

enimen., purg; Jr. de Pharai., 1833, 625 
Polianthes tuberosa Lhui. ; Amaryllidese ; (S. & B.-Rajanigaiidlia, H. & 

Bo.-Gulcheri, M.-Nela-sampenga) ; flowers— diur., emetic; essen. 

oil; Schim. Ber., 1903, .Vpril, 74; C. C. 1926. I; 2010. 
Polyalthia kmgifolia Benth. & Hook. ; Auonacea.'; (H. & B.-Devdaru, 

Bo.-Asoke, M.-Assuthi) ; febge. 
Polycarpiea corymbosa L,amk, ; Caryophyllete (M.-Nilaisedachi) ; remedy 

for venonioits bite. 
Polygala cliinenais L,iim. ; Polygalete ; (H. -Meradu, Bo.-Negli) ; use 

i-imilar to Senega. 
Polygala crotalarioides Ilam. (Santh.-Lil kathi) ; expect., purg., cure 

for snake-hite. 
P. elongata Klein. ; Polygalese; (M.-reriyananka) ; used in biliousness- 

aud constip., specific for snake poison. 
P. telephioides Willd. ; espect, cure for snake-bite. 
P. vulgaris Thunb. ; expect., touic, purg., use like Senega. 
Polygomim alatmu Ham. ; Polygouacete ; (P.-Sat balon) ; astrin. 
P. ariculare tiinn. (S.-Nisomali, H.-Ban nalia, B.-Maclmtie) astrin., 

antisep. ; polvgonic acid, essen. oil; C. C. 1917, II. 393; Arcli. 

Phann., 1905^ 443; Year Book of Pharmacy, 1885, 160. 
P. barbatuin I v hm. ; (P.-Narri, B.-Bekli-uiijubaz, M.-Atalari) use similar 

tO P. AVICUI.A1UI. 

P. bistorta I/inu. ; oxvmethvl-anthraquirtoiies, Ca-oxalate ; Bull. Sc. 

Pharmac., 1925, 27; 1926, 138; Phann. Jr., 1900, 491; Jr. Phann. 

Bclg., 1920, 876. 
P. cymosuni Roxb. ; anthelm., iii bites of scorpion and insects ; Chhiese 

Mat. Med. 
P. flacciduin Roxl>. ; used iu insect and stiake-bite; Chiuese Mat. Med. 
P. glabra Willd. (B.-Bihagui, Bo.-Raktarohida, M.-Atlaria) ; used' in 

colic, febge. 
P. hydropiper I/iim. (B.-Packur-mul) ; diur., carmin., anthelm.; essen. 

oil, oxvmethvl-antliraquinones ; Bull. Sc. Phatmac, 1925, 27; 1926,, 

138; Pliarm." Weekbl., 1919, 1084. 
P. molle Don. (Nep.-Patu-swa) . 
P. persicaria I v inn. ; use same as other species. 

P. plebejum Br. (Santhal.-Raniphul) ; root — given in bowel complaints. 
P. viviparum P,imi. (P.-Maslum) ; root — astrin., used in diar., dysen.,, 

fever, sore throat and haemoptysis. 
Polypodium quercifoliura Linu. ; (Bo.-Kadikapana) ; used in phthisis,, 

fever, dyspep. 
P. vulgare L/inn. (Ind. Baz.-Basfaij) ; aper., alter. 
Polyporus officinalis Fvies, ; (Iud. Baz.-GliaTikum) ; used in phtliisis,. 

diar.; bitter substauce ; Jr. Pliarm. Chim., XXI, 279. 
Pongamia glabra Vent. ; Legumiuosa? ; (S., H. & Bo.-Karauja, B.-Dahar 

karanja, M.-Puiigamniarani) ; in scorpion-sting, oi' — used in skin 

diseases, leaves — in diar., rernedy for cough, as cliolag; bitter 

substance ; Jr. Amer. Pliarm. Assoc, 1926, 1086 ; Jr. Ind;. Inst. 

Sci., 1923, 93.* 
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populus ciliata Wall. ; SalicineiB ; (Nep.-Bangikat Ka-b.-I'al&b) ; tnnic > 

stim. 
P. eupliratica OHv. (I'. S: Bo.-Safeda) ; \erniifuge. 
P. nigra Linu. (Kaili.-L-Vast) ; depurative, buds- iiM±d for biemorvbaids, 

decoct of bark — for colds; glued., saliein, popnlm, cbrvsin, essen. 

oil; Ann. Chem., 1857, 372; Jr. Prakt. Chem., 1911, 4«3 ; Sebini. 

Ber., 1912, Oct. 81. t 
PorpHyra vulgaris Liun. ; FSoridecc; (Bo.-Las) ; demulc, altfer., in 

ncrofula; iuditie. 
portulaca raeritliana Ijiim. ; Portulaceiu ; (B.-Nouni sliak, Bu.-Kurfa) ; 

ime similar to P. qu.\iikifida. 
P. oleracea Linn. (S.-Lonika, II.-Klmrsa, B.-Baraloniya, Bo.-Kurfali, JP- 

Parukire) ; use similar to P. QUADiUFinA. 
P. quaUririda Linu. (S.-Upadyki, H. &B.-Lania, Bo.-Kota, Jl.-Passrai 

keeray) ; used m skin diseases, in di.seat.es of tbe kidney, bkidder, 

lungs. 
P. sativa Linn. ; eooling, astrin., duniulc; Stewart, I'nnj. Plants. 
[>. tuberosa Roxb. (Bo. -Punuk, JI.-Boddakura) ; applied to erysipclas and 

iiiternally in dysuria. 
Potentilia frirticosa Linn. ; Rosaceae; (l'.-Spang-jlia) ; subst. for tea; 

Stewart, Punj. Plants. 
P. nepalensis Hook. (P.-Rattonjot) ; ront — depurative. 
P. reptans Linn. ; use same as l'. nepaUvNSIS. 
P. supina Linn. ; root — febge., astrin., tonie. 
Potlios scandens Linn. ; Aroidere; used in snake-bite. 
Pouzolzia indica Gand. ; Urticaceie; (jVI.-Kalhiruki) ; used in sypbilis, 

gonor. and snake poison. 
Prangos pabularia Lindl. ; Umliellifene; (S.-Avipriya, H.-Komal) ; car- 

min., diur., emnien. ; esseu. oil, alk., valeric acid; Pliann. Ind. 

Vol. II, 140. 
Preinna esculenta Roxb. ; Yerbenacea' ; leaves used medicinally. 
P. Iierbacea Roxb. (S.-Bhargi, H.-Eharangi, B.-Bamanpati, Jl.-Shiruket) ; 

bitter, stomch., used in scorpinn-sting, astlmiu, rlieuiu., and in 

drnpsy ; alk. 
P. integrifolia Linn. (S.-Gauikarika, H. & Bo.-Arni, E.-Ganiari, 31.- 

Munni-vayz) ; cordial, stomch., used in rhemn., neuralgia; alk. f 
P. Jatifolia Roxb. (H.-Bakar) ; leaves — diur., externally applied in dropsy 
P. raucronata Roxb. (II.-Baker) ; useful in boils and colie. 
P. tomentosa Willd. (JI.-Kollay-enttaynellay) ; used in drnpsy. 
Primula reticulata Wall, ; Primulaceie ; (Kuinaon.-Bihlicopra) ; anodyue, 

poisonous to cattle. 

P. verticillala Forsk.; P. capilata Ilnol;., I', niollisi Hook. and I'. 

japonica Grav.; contain glucd. ; Conipt. Reud., 1924, 780 & 991; 

'(C. C, 1925, L, 41, S.W) ; 1925, 1421 (C. C, 1925, II. 408). 
Prinsepia utilis Royle. ; Rosacea: ; (Il.-Vhekal) ; oil — rubft., applied ex- 

ternally in rlieum. 
Prosopis spicigera Linn. ; Lcguiuinosa' ; (B. it Bo.-SJiaini, H.-Jhand, II,- 

I'erumbe) ; pod — astrin., bark — in rhcuni. and scorpion-Kting. 
Prunella vulgaris Limi; Labiatte ; espect., anlwp.; Stewart, Punj Plants. 
Pruniis amygdalus Baill. ; Rosacece; (H., B. & Bo.-Badam, Jt.-Vadam- 

Kuttai) ; deundc, stim., uervine tnnic ; HCN-glucd. As— 0,025 mg. 

in 100 g. fruit; Compt. Reud. 1912, 893 (C. C. 1912. I. 1730) ; J. C. S., 

1909, 927; Arch. Pliann,, 190S, 206 & 509; 1909, 2-26 & 542; 1910, 

101; 1925, 563; Ber. 1923, Sa7.f 
P. armeniaca Linn. (H.-Khubani, P.-Gurdlu) ; laxt., refrig., in f cver ; 
C. C. 1927, I, 532; Chem. News, 1921, 162; Ber. Pliann. Ges., 1922, 

240; Jr. Amer. C. S., 1924, 2506. f 
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Prunus avium Lilin. ; leaves contain Ba ; Chem. News. 1916, 62. 

P. cerasus Linu. (H.-Alu-bahi, P.-Gilas) ; bark— bitter, astrin., febge., 

kernel— uerve tonic; HCN ; Selmu. Ber., 1913, April, 109. 
P. communis Huds. (II. & U.-Alu-hokhard, JI.-Alpogada-pazham) ; fruit 

— laxt., root — astrin. 
■P. liisititia Linu. (Ind, Baz.-Ahi-bokhiira, acid, astrin., aper., digestive. 
P. niahaleb Linu. (S.-Priyangu) ; tonu", stonicb., diur., in scropion-.sting; 

coumarin, salicvlic aciil, amvgdalin ; C. C 1905, II, 1503; Anu, 

Chem., 1851, 83; 1852, 24«; C. C. 1905, II, 1503. 
P. padus Liun. (H.-Jamana P.-Jamum) ; HCN-glucd. ; Z. Oesterr. Apoth.- 

Ver. ; 1892, 330; Arch. Pliarm., 1905, 421; 1913, 56; Jr. Pharm. 

Chim., 1907, 194. 
P. persica Kenth & Hook. (H.-Aru) ; flowers— purg., fruit— stomeh., 

demule., antiscor. ; prussie acid; Analvht, 1904, 105; Jr. Amer. C. S., 

1896, 609; 1921 1725. 
P. puddum Roxb. (S.-Padmaka, H.-Padriam, Bo.-Padma-kasta) ; branehes 

—subst. for HCN, in scorpion-sting, kernel used in gravel ; aray- 

gdalin; Arch. I'harm., 1900, 398. 
P. undulata Ham. ; fruit.s and leaves— HCN ; Arch. Pliarm., 1906, 398 

and 670. 
Psamniogeton biternatum Edgvv. ; Unibelliferai ; (Pushtu.-Gargira) ; 

stomeh. 
Pseiidarthria viseida W. & A. ; Leguminosre (S.-Sanaparni, M.-_Neermali) ; 

used in biliousness, rheum., excessive heat, intestinal poison, fever, 

diar., asthma, heart disease, worni and piles. 
Psldlum gttyava L,um. ; Mvrtacesa; (S.-Amrutafalatu, H.-Auirut, E,- 

Peara, Bo.-Perala, IL-Goyya-pazham) ; bark— astrin., febge., antisp., 

fruit — laxt., leavea — astrin.; essen. oil, eugenol; Chem. Drug., 1905, 

14. 
Psoralea coryiifolia L-inn. ; Leguminosae ; (S.-Vakuchi, H. & B.-Babachi, 

Bo.-Bobawachi, M.-Karpo-Karishi) ; seeds— given in seorpion-sting, 

snake-bite, leucoderma and other skin diseases; Jr. Soc. Chem. Ind., 

1910, 1428; I. J. M. R. 1927, 49.»' 
Psychotrin curviflora Thw. ; Rubiaceoj; (M.-Vellakurinji) ; decoct. o{ the 

root — used iu rheum., pneumonia, head-disorders, ear and eye 

diseases and sore-throat. 
P. ipecacuanha Linu. ; Rubiacece; emetic, used in dysen.* 

The following species of Ps> chotria are uninvestigated : — 

Psychctria adenophylla Wall., P. anamallayana Bedd., p. audatnanica 

Kurz., l', calocarpa' Kurz., P. congesta W, & A., P. Counata Wall., 

P. dalzellii Hook., P. denticulata Wall., P. divergen;, Kurz., P. 

elongata Hook., P. erratica Hook., P. fulva Ham., P. gardneri 

Hook., P. helferiaiia Kurs., P. Johnsoni Hook., P. lougipetiolati 

THii'., I', maerocarpa Hook., P. madraspatana Hook., P. montana 

Bliimc, P. nioonii Hook., P. nudiflora TF. & A,, P. ovoidea Wall., 

P. peucTula Hook., P. platyneura Kurz., P. sarmeutosa Blume., P. 

silheteusis Hook., P. sordida Thw., P. subintegra Hook., P. suleata 

Wall., p. symplocifolia Kurz., P. thomsoni Hook., P. thwaitesii 

Hook., P. truncata Wall. 
Pteris nquilina Linn. (P.-Kakhash) ; rhizome — astrin., anthelm, 
Pterocarpus iudicus Willd. ; Leguminosie ; (M.-Erravegisa, B.-Padauk) ; 

gum— subst. for gum kino; Ber. Pliarm. G^es., 1913, 88. 
T. marsupium Roxb. (IP.-Bijasar, R.-Pitsal, Bo.-Bibla, M.-Vetigai-tuaram) ; 

astrin.; J. C. S., 1911, 1530; Pharm. Jr., 1900, 226; 1903, 840. 
P. santalinus I,imi. (S., I-L, B. & Bo.-Raktachandaua, M.-Shen chanda- 

natti) ; astrin., cooling, in inflam., headache, scorpion-sting, lonic; 

j?rucd coloriug matter; J. C. S., 1912, 1061; Arch Pharm., 1929, 81. 
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l>terospermum acerifolium Willd. ; Sterculiaeece; (S.-Karnikara, H.- 
Kaniar, B. & Bo.-Kanak chauipa, M.-Matsakauda) ; flowerb & bark— 
applied to suppurating mtmII pox, leaves — h.emostatic. 

I', iieyneanum Wall. ; ut,ed in leucor., Miioked like tobacco, 

I', suberifolium Lam. (S.-Muchukunda, H, & B.-Much kund, Bo.-Muchu 
kunda, M.-Taddo) ; remedy {or hemierania. 

Plychotis ajovvan DC. ; Umbelliferu; ; antisep., stomch., cnrmin., stim.; 
es.sen. oil, thvmol; Schim. Ber., 1903, (Vt. 82; 1920, .'i; I'crf. Rec, 
1923, 399; Bull. Itiip. Inst. Lmid. 1918, 30; Jr. Soc, Cliera. Ind., 

1918, 604. 

Piieraria tuberosa DC. ; Lejjuminosrt; (II. -Siali, Bo.-Dari, M.-Dari-gum- 
madi) ; used as a cataplasin to reduce swellings. 

Pulicaria crispa Benth. ; Composita; ; (II.-Burhiia, I'.-Bui) ; antisep. 

Puneeria coagulans Stncks. ; Solanace;e; emetic, anodyiie, sedative, ia 
colic, dyspep.; Muvroy, Drugs of bind. 

I'unica granatmu Linu. ; Lythraeese ; (S.-Darimba, H.-Anar-ke-per, B.- 
Dalim, Bo.-Dalimba, M. -Madaku) ; astrin., anthelm., in. s.corpiou- 
sting; alk. pelletierine, etc. ; Arch. rharm. 1899, 49; Ber., 1917, 368; 

1919, 1005. f 

'Putranjiva roxburghii Wall. ; Euphorbiaceffi ; (S. S B.-Putranjiva, H.- 

Jiaputa, Bo.-Puta-jan, M.-Karupalc) ; used in colds and fevers. 
Pyrethrum indicum DC. ; Compoiitie ; see Chrysanthemum iniuCa.-j- 
P. umbelliferum Boiss. (H.-Mitha-akarkara) ; aphrodis., touic, abortif., 

anthelm.; pyrethrine ; Pliarm. Ind. Vol. II, 282. 
Pyrus aucuparia Grertii,; Rosacete ; (P.-Battal) ; bark — HCN-glucd. ; 

Aiin. Chem., 1851, 79; 1852, 242. 
P. cfiinensfs Roxb. ; used mecKcinally ; Chinese Mat. Me<3. 
.P. communis Linu. ; (S.-Amritaphala, H.-Nashpati) ; astrin., sedative, 

febge.; Chinese Mat, Med. 
P, cydonia Linn. (H. & B.-Bihidana, M.-Shimai madalaivirai) ; mucil., 

demulc, astrin.; see Cydonia vui,garis. 
P. malus Willd. ; root— anthelm., refrig., hypnotic ; Chinese Mat. Med. 
P. iamentosa Roxb. ; fruit — tonic, febge.; Chinese Mat. Med. 



«(Juercus incana Roxb. ; Cupuliferce; (Kash.-Sila, P.-Ban) ; diur., astrin., 

used in asUima. 
iQ. inlectoria Oliv. (S., H. & B.-Majuphal, Bo.-MaiphaL M.-Mashikkay) ; 

astrin., used in intertrigo, impetigo, eczema; J. C. S., 1897, 1131; 

Chem. Ztff., 1908, 918; Ber., 1914, 2485. f 
^Q. lamellosa Suiith. (Nep .-Shalslii) ; bark and acorus— used in medicine. 
Q. pachyphylla Surz. (Nep.-Barakatas) ; bark aud acortis — astrin. 
ijuisqualis indica Lmn. ; Combretaceee ; (H.-Raiigan-ki-bel, Bo.-Vilayeti- 

'chambeli, M.-Iraueiul-malli) ; authelin. ; gum; Phil. Jr. Sci., 1917, 

157. f 



Handia dnmetorum Lam. ; Rubiacere; (S.-Madan, H.-Mainphal, B,- 

Menphal, Bo.-Gelaphal, M.-Maruk-kallan-kai) ; emetic, used in. 

dysen., scorpion-sting aud as fish poison; saponin, essen. oil; Pb. 

in seeds; Arch. Pharm., 1894, 489; Chem. & Drug., 1891, 460. f 
H, tetrasperma Beuth & Hook. (Kunuion.-Bara garri) . 
K. nliginosaDC. (vS.-Pindaluka, H.-Pindalu, B.-Piratu, Bo.-Pendari, M- 

Wagata) ; remedy for dysen., diar. 
Ranunculus arvensis Linn. ; Rarmuculaeea; ; (P.-Chambnl) ; used as 

fodder but frequentlv produces symptoms of irrit. poisoning , 

leaves— HCN; Jr, Pharm. Clivm., 1906, (G), 355. 
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RanuucuUis sceleratus Linu. ; (Pers.-Kabiraj| ; emmeu., f>alact., used its 

skin ilisaasL-ti , anemouiii; Arch. Pharm., 1892, 182. 

About twenty specis of Rammculus are nnitivestigated. 
Raphanus sativus Pinn. ; Crueiferse ; (S.-Mulaka, H. & B.-Mula, Bo,- 

Muro, M.-Mvillangi) ; diur., laxt., esseii. oil; As, 0,01 mg. m lOOg. 

root; Compt. Remi. 1912, S93 (C. O. 1912. I. 1730); Pluirm. Ind., 

Vol. I, p. 129.f 
Riiiiwoifia serpcntina Benth. ; Apocynacete ; (S.-Sarpagandha, H.-Chota 

chand, B. tt Bo.-Chandra, "M.-Covannarailpori) ; hyijnotic, sedative, 

in hvperpieais, in scorpion-stiiig, specific £or iusauity ; Jr. Ind. 

C. S. "1931, 667." 

About seven species of Rainvolria are uninvestigated. 
Reauinnria hypericoides Willd. ; TainarU-ciiicn: (Bo.-Lamsali) ; used in 

prurigo and itch. 
Reimvardtia trigyna Planch. ; Binea;; (P.-Karkim) ; cattle mediciiie. 
Remusatia vivipara Schott. ; Aroidcse; (Bo.-Rukh-alu) ; root — remedv for 

itch. 
Rhabdia lycioides Mart. ; Hydrophyllaceas ; (S.-I'ashanabheda, M.-Cheppu- 

nerinjal) ; root— used in piles, stone in bladdcr, syphilis, "venereal 

diseat.es. 
Rhamniis dahuricus Lawson. ; Rhamuea:; (I-I.-Chandua, I'.-Chetain) ; 

emetie, purg., used in affeetions of spleen; oxymethyl-anthraqui- 

uones, rbamnose ; Bnll, Sc. I'harm., 1924, 135; Compt. Rend., 1924, 

1312; 1925, 925; Arch. Pharm., 1914, 165.1" 
R. purpureiis Edgew. (P.-Bat-siujal) ; purg. 
R. triqueter Bawson. (P.-Gardhan, II.-Ghant) ; use similar to R. 

"WIGHTII. 

R. wi^htii W. & A. (Ko.-Raktarohida) ; timic, astrin., ciyst. bitter ( snhs- 

tance, cath. aeid ; Pharm. Jr. , Pel). 1888. 

About four species of Rhanmus are uninvestigated. 
Rhaphldophora pertusa Schott.; Aroidetu ; (Bo.-Ganesh kanda 1 ; used iu 

snake-bite aud scorpion-sting. 
Rhazya stricta Dcne. ; Apocynaceae ; (H.-Sunwar, Bo.-Sewar) ; bitter tonie. 
Rheum acuniinatum Hk. f.& T. ; Polygoriacea:; use same as R. kmobi. 
R. emudi Wall. (H. & B.-Revaudchini, Bo.-Padaki-revanda chini, M.- 

Nattu-ireval-ehiuui| ; purg.; glued. rhapontieiii, chrvsoplianic acid ; 

leaves— oxalic aeid; Apoth. Ztg., 1921, 169; J. C." S., 1915, 946; 

Pharm. Weekbl., 1917, 1234.* f 
R. moorcroftianum Rovle. ; vern, and use same as R. kmoih. 
R. nobile Hk. f. & T. ; vern. and use same as R. HMom. 
R. offlcinaie BaiUon. ; chrvsoplianic aeid, rheiu., emodiu, ete. ; I'harm. 

Weekbl., 1904, 177; Arch. Pharm., 1907, 141. 
R. palmatiim L,inn. (Ind. Uaz.-Rewand chini) ; chrvsoplianic acid;, 

emodiu, ete. ; Ber., 1882, 902; Arch. Pharm., 1918, 91. 
R. lvebbianum Ro}'le, ; vern. and use same as R. emodi. 
Rhinacanthus oommunis Nees. ; .-Vcauthacete ; (S.Jutliika purni, H. -Palak 

juhi, B.-Juipaua, P.o.-Gach karaii, M.-Nagamalli) ; used iri skiu 

diseases aud snake-bite; rhinacanthm ; S.-Ber. Dorpat. Naturf. Ges., 

1883, 277; Year Book of Pharm., 1881, 197. 
Rhizophora mangle Linn. ; Rhizophorere ; astrin.; Chiuese Mat. Med. 
R. mucronata Lamk. (B.-Bhora, Bo.-Kamo, M.-Upupoma) ; astrin. eure: 

for diabetes; tarmin; Jr. Soc. Chem. Ind., 1917, 188. 
Rhododendron anthopogon D. Don. ; HricaCete; (Kash.-Tazak-tsun) ; 

arom., stim. 
R. arboreum v Sin. (P.-Ardawal) ; poisonous; ericoliu. 
R. bnrbatum Wall. (Nep.-Gnras) ; fish poiso-n ; tox. bitter substauce 

andromedo tosin ; Arch. Pharin., 1885, 1905. 
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Rhododeudron campanlatum Drni. (Il.-Cherailu, Kush.-Ga.ygar) j useful 

in colds, hemicraiiia, rheum., sciatica. 
R. cinnabarinum Hook. (Nep.-Bulu) ; leaves— poisonuus to cattle ; tos. 

liitler principle; Arch. I'harni., 1885, 1905. f 
R. falconeri Hook. (Nep.-Kurlinga) ; lish poison ; tos. hitter siihstance, 

glucd. ericolin; Arch. Phann., 1885, 905; 1889, 277; 1891, 552. 
R. lepidotum Wall. (Bhutia.-Tsalsuma) ; nse similar to k. amthovog<>n\ 
R. setosum Dera. (Bhntia.-Tsalhi) ; use similar to R. anthoi j ogon. 

About forty species of Rhododendron ar e uninvestigated. 
Rhus coriaria Limi. ; Anaeardiacea: ; (Il.-Tatrak, B.-Sumok, Bo.-Suiuak) ; 

astrin., styptic, tonic, diur., u^ed in dvsen., ha^inoptvsis, conjuucti- 

vites; Jr. Soc. Chem. Ind., 1904, 1137'; Proc. Chein," Soc., 1897-H8, 

Nos. 193, 104. 
R. insignis Hook. (Nep.-Khagphulai - ) ; vesicant, giveu in colic. 
R. parviflora Roxb. (H.-Raituiig). 
R. semi-alata llurr. (H.-Tatri) ; frnit — in colic. 
R. succedanea Linn. (S.-Karkata sritigi, H. & U.-Kakrasiiifti, Bo.-Takada- 

singi); use similar to P. integi:rhima; Ber. 1907, 4784; Arch. I'harm., 

1909, 650. 
R. wallichii Hook. (Nep.-Chosi, H.-Akoria) ; juiee of leaves — corrosive. 
RHynchocarpa fcetida Schrarl. ; Cucurbitace;c ;' (M.-Appakovay) ; demulc, 

in piles and asthma. 
Rhynchosperminn verticillatum Rein. ; Compos.it.ce; (P.-Hnkmandaz) . 
Ribes grossularia Lmu. ; Saxifragncere ; (P.-Anilancli, Kumaon.-Bai- 

kutiti) ; fresh leaves— HCN ; Arch. Phann., 1906, 671. 
R. nigrum Linn. ; (P.-Nabar) ; last., cOoling; essen. oil; Bchim. Ber., 

1907, April, 114; Jr. Soc. Chem. Ind.,' 1926, 301. 
R, orientaie Poir. (l'. -Nyai phulaiich, H.-Gwaldakh) ; purg. 
R. rubruin Liim. ; (P.-Dak) ; fresh leaves — HCN; Compt. Rend., 1905, 

448. 
Ricinus communis Lhm. ; Euphorbiacete ; (S.-Eranda, II.-Arand, B.- 

Verenda, Bo.-Erendi, JL-Amaiiakham cheili) ; smlt. — coiinter-irrit., 

in scorpion-sting, purg." : f 
Rivea ornata Chois. ; Co'nvolvulacea; ; (Bo.-Phand) ; in pityriasis and irt. 

piles. 
Rosa alba Lilin. ; Rasaceaa ; (H.-Swet gnlab) ; flowers — in fever and 

palpitation of lieart, petals — laxt.f 
R. centifolia Linn. (H. & B.-Gulab, M.-Troja) ; aslriu., laxt, carmin., 

officinal in Pharmacopccia of India. 
R. damaseena'Tdill. (S.-Satapatri, H.-Gulap-ke-phnl, B.-Golapphul, Bo.. 

Gul, M.-Golappu) ; astrin,, aper., cardiac touic; essen. oil; Schim. 

Ber., 1920, 50; Jr. Soc. Chem. Ind., 1922, 192.' 
R. gallica Bimi. (H. & B.-Gulap) ; tonic, astrin.; officinal in Fliamia- 

copccias of Kurope and India. 
R, moschata Mill. {S.-Kubjaka, PI.-Kujai, B.-Kuja) ; beneficial in bilious 

affections and bunring of skin, eye diseases, 
- Roscoea pnrpurea Royle. ; Scitaminea; ; nsed in vet. medicine; Stewart, 

Punj. Plants. 
Rosmarinus offlcinalis Linn. ; LabiaUe ; i, H. -Rn sinari 1 ; oil — carmin., stini., 

Schim. Ber., 1904, Oct. '82' Parf. Modernc, 1924, 232; Bull. Iiup. 

Inst. Lond., 1927, 107. 
Rourea santaloides W. & A. ; Conuorace;c ; (Bo.-Vardara) ; bittrr touic, 

promotes growth of fcetus, nsed in rheuni., diabetes and pulnionary 

complaints. 
Roylea elegans Wall. ; LabiaUe ; (H.-Patkarru, P.-Kauri) ; bitter, febge. 
Rubia cordifolia Linn. ; Rubiacejc- (S. *• B.-Manjistha, n.-Manjith, Bo,- 

Manjit, M.-Manjitti) ; astrin., used iu cobra-bite and scorpion-sting.; 

glucd. munjistin; J. C. S., 1893, 1157. 
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Rubia tinctorum Linn. (P.-Badio, Bo.-Manyuntli) ; acth on tlie uervous 

and uterine systems ; glucd. munjisti. 
Rubus fruticosus ijiim. ; Rosueece; (P.-Alish, Akhi) ; Z. Phvsiol. Chein., 

1923, 309. 
R. moluccanus Liivn. ; (Kmnaon.-Katson) ; astrin., emmen., abortif. 
Ruellia prostrata Lamk. ; Acanthacea; ; used in gonor. 
R. suffruticosa Roxb. (Santh.-Chaulia) ; used in gouor., syphilis and 

renal affections. 
Rumex acetosella Linu.; Polygouacece ; (S.-Cliutrika, B.-Chukapalatn) ; 

anti^cor. ; K-osalate ; Weinbold, Landw. Versucht, 4, 188. 
R. crispus. CS.-Auila-betasa) ; see R. vksicakifs ; emodin, chrvsoplianie 

acid, et,sen. oil. ; Compt. Rend., 1886, 1043; Pharm. Jr. 1927, 105; 

C. C. 1920, III, 353. 
R. dentatus Linn. (S.-Changeri, H.-Ambavati, H.-Anirule) ; antiscor. 
R. maritimus Linn. (H.-Jiuigli palak, B,-Banpalang) ; cooling, applied to 

burns; Pbarm. Jr., 1911, 350. 
R. nepalensis Spveng. ; roots— purg., subst. for rhubarb. 
-R. vesicarius Linn. (S.-Cliukra, H., B. & Bo.-Cbuka, ll.-Shakkan kirai) ; 

stomcli., diur., astrin. ; used in snake-bite and scorpion-stiug. 
Rungia parviflora Nees. ; Acauthacece ; (S.-Pindi, M.-Punaka-puudu) ; 

leaves— cooling, aper., febge. 
R. repens Nees. |M.-Kodagasaleh) ; diur., given in snake-bite, vermifuge. 
Ruta graveolens Binn. ; RuUcefe; (S.-Somaiata, H.-Sadab, B.-Ermul, Bo.- 

Satap, M.-Arvada) ; antisp., stim., emen., irrit, abortif., in scorpion- 

stiug; glucd. rutin; Arcb. Pbarm., 1904, 255; essen. oil; Proc. 

Chein. Soc, 1S02, 192; Schim. Ber., 1920, 49. f 

Saccharmn arundinacenm Retz ; Graminea?; (P.-Sarkanda, B.-'feng, M.- 

A.dava). 
S. ciliare Anders. (S. & M.-Gundra, H.-Riunsar, B. & Bo.-Sar) ; refrig., 

aphrodis., useful in dysen., dysuria and boils, orKcinal in the 

Punjab. 
S. offlcinamm Liun. (S.-Iksbu, H.-Ukh, B.-Ak, Bo.-Serdi, M.-Karumba) ; 

root— demulc, diur., stim.; Ca-oxalate; Compt. Rend. 1849, 613. f 
Saccolabium papillosum Lindl, ; Orcbidese; (Bo.-Nakuli, M.-Rasna) ; bitter 

tonic, used in rheum. ; alk., bitter resin; Pbarm. Ind., Vol. III, 394. 
5. praemorsum Hook,; use similar to S. papii/lostjm. 
S. wightianum Hook ; use similar to S. PapiiaoSum. 
Sagittaria sagittifolia Willd. ; Alismaceffi ; used to induce fiow of lochia, 

in retentioji of placenta and in skin diseases, Chinese Mat. Med. 
Saguenis niiuphii Roxb. ; Palmece; fruits — anticoagulant ; Cbinese Mat. 

Med. 
Salacia oblonga Wall. ; Celastrinece ; (M.-Ponkoranti) ; root bark— used in 

gouor., rlieum. and skin diseases. 
S. reticulata Wight. (S.-Ekanayakam, M.-Koranti) ; root bark— used in 

gonor., rlieum., aud skin diseases. 
Saltcornla arabica W. ; Chenopodiacea; ; used in medicine ; Birdwood, Veg. 

Prod. Eombay, 
S. brachiata, Rosb. ; (M.-Onmarie keeray) . 

Sa!ix acmophylla Boiss. ; Salicineas; (Bo.-Budba, P.-Bada) ; bark— febge. 
S. albaLinn. (P.-Bis, Kash.-Vuir) ; antisep., antipyr., antiper; glucd. 
S. babylonica Linn. (Nep.-Tissi, Kash.-Guir) ; anthehn., antisep.," tonic; 

salicine. 
S. caprea Limi. (Ind. Baz.-Bedmishee) ; cardiac tonic, subst, for Citicli-oua 

bark; glucd. salicine; Pbarm, Ind., Vol. III, 367. 
S. daphnoides Vill. ; (Kash.-Yur, P.-Bedi) ; glucd. salicin ; Pharm. Ztg., 

1831, 305. 
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Salix tetrasperma Roxb. (H.-Bai.-Oii, B.-Panijama, Bu.-Bitsa, M.-Atru 

jialai) ; liark — febge. 
Salsola fifitida Delz. ; Cheu<jpodiacea± ; (P.-Motilane, Bo.-ki'nian, M.-lvlla- 

kura). 
S. liali L,imi. ; used in the niauufacture of 'sajikshar' ; rwalic acid; 

Monatsli. Chem. 1926, 611; A mi. Pharm. 1885, 86; .Monatsh Cbein. 

1926, 611. 
Salvadora indica Royle. ; Salvadoracece ; (H.-Jau) ; leave^— purg. 
S. oleoides Dciie. (S., H. & B.-I'ilu, Bo.-Kaukhina, M.-Ughaiputtai) ; 

stouieh., used iu eniarged spleen, rheum., luw lever*, ' suake-bite, 

bark — vesicant; alk., trimetliylamine ; I'liarm. Iiul., II, 333. 
S. persica kimi. (S.-Pihi, H. & B.-Chotapilu, Ro.-Pilvu, M.-Ughaiputtai) ; 

carmin., diur., purg., antid. to poisons; alk. trimetlivlaunne, Jr. 

Ind. Inst. Sci., 1926, 117. 
Salvia regyptlaca Linu.; Labiatse; (P.-Tuklim-malanga) ; deinuk. 
S. haematodes W. ; (H., B." & Bo.-Lal Bahamana) ; u-ed medieinally; 

Birdwood, Veg. I'rod. Bombay. 
S. lanata Ro.\-b. 
S. moorcroltiana Wall. (P.-Kallijarri) ; roots — iu cougli, seeds— emetic, 

in bremorrhoides, 
S. offlcinalis I^iuu. (H.-Salbia sefakuss) ; tcnic, astrin., aroamtic; esseti. 

oil; Schim. Ber. 1920, 142; Parf. Moderne 1923, 244; J. C S., 1877, 

548; 1880, 678. 
S. plebeia R. Br. (P.-Sntlii, B.-Ivokabnradi, Bo.-Kammar-kas) ; seeds— m 

diar,, gonor. and hasmorrlioids ; Ind. For. Rec, 1923, 10, U & 13. 
S. pumila Benih. ; use same as S. pi v ebei.\. 
. Samadera indica Gtertu. ; Simarubea: ; (M.-Niepa, Burm.-Kuthai) ; bark — 

— iu fever, bitter, oil — in rheum. ; glucd. samadtrin, bitter subs- 

tance; Arek Pharm., 1901, 96; C. C, 1900, II, 1124; Jr. I'ract. 

Chem., 1867, 413. 
S. lucida Wall. (Burm.-Kathay} ; use same as S. indica. 
Sambucus ebulus I/inn. ; Caprifoliacea; ; (P.-Muslikiara) ; roots — jmrg., 

used in. dropsv ; cyanogeiietic glued., esseu. oil; Coiupt. Rend. 1905, 

16 and 236; Arch. Pharm., 1913, 56. f 
S. nigra I/iim. ; flowers — stim., svidorific, laxt ; cyanogeiietic glncd. sam- 

bunigriu; Coiupt. Rend., 1905, 16; Jr. I'liarm. Chiin., 1905, 154, 210, 

219, 385; beuzaldehvde ; oxalic acid in voung leaves; Ahderhalden's 

Haudb. Biolog. Arbeitsmethoden, 1924 ~Abt. I. T. 11, 15; Coiupt. 

Rend., 1905, 59; esseu. oil, alk. sambiicin; Jr. Pharm. Chim., 1901, 

17-f 
Sandoricum indicum Cav. ; ^leliacese; (Burm.-Thitto) ; carmin., used in 

diar. and dysen. ; toxic bitter aubstance, alk. ; lleded Laiids 

Plautent, 1899, 30 and 121. f 
Sansevieria zeylanica Willd. ; Hjemodoraceie ; (S.-Muruva, H.-Murva, B.- 

Murba, Bo.-Morwa M.-Marul-kalungl ; purg., touic, espect., febge.; 

alk. sauservierine ; Pharm. Ind., Vol. III, 495. 
Santalum album Linu. ; Santalacea; ; (S.-Swet-chandau, H.-Safedchaudan, 

B.-Sadachandau M.-Shaiidauak-kattai) ; wood — in scorpiou-stiug, 

bark — applied in erysipelas, prurigo, paste — applied to the temple 

iu headacke, oil — expect., iu gouor. ; Jr. Ind. Inst. Sci., 1928, A. 

11, 97; For. Bull. No. 6, 1911; J. C. S., 1918, 125; Schim. Ber., 

1915, April, 42." : 
Sapindus mukorossi Gcertn. ; Sapiiidaceaa ; (S.-Phenila, H., B. & Bo,- 

Ritha) ; fruits— in epilepsy; saponin; Arch. Pharm, 1901, 363. 
S. trlfoliatus Linu. (S.-Phenila, H., B. & Bo.-Ritha, M.-Ponnan-kuttai) ; 

touic, expect., emetic, purg., in scorpiou-sting ; saponin; Jr. Soc. 

Chem., Ind., 1910, 14.31. 
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Sapimu indicum Willil.; Euphorbiacea; ; (B.-Hurua, Bo.-Hurna'i ; seeds— 

flhll poihOtl. 

S. insigne Benth. (H.-Khinna, Bo.-Dudla) ; acrid, vesicant. 

S. sebiferum Roxb. ; (S.-Toyapippali, H.-Pippal-Yang, B.-Momchiua) ; 

diur., in snake-bite and boil*; .Vrch. Pharm., 1925, 186. 
Sapouaria vaccaria L,inn; Caryophyllese ; (PI.-Musna, B.-Sabuni) febge., 

sap — in itch. ; saponin; Pharm. Intl., Vol. I, 157; Arch. de Pharm., 

432, 481. 
Saraca indica kian. ; Leguminosoe ; (S.-Asoka, H., B. S: Bo.-Asok, M,- 
. Asek) ; used in uterine affeteioiib, in menur., scorpion-stiug ; pharm 

Post. 1887, 778. ' 
Sarcocephalus liorsf eldii Miq. ; Rubiacea: ; alk. ; Meded. Laiids Plantent, 
• 1898, 92. 
S. missionis Wall. ; (S.-Jalamdasa, M.-Nirvanjil ; _ powdered bark or 

decoct. used in leprosy, nlcer», rheum., constip. 
Sarcostemma brevistigma W, & A. ; Asclepiadea; ; (S. & Bo.-Soma, H. 

& B.-Somlata, M.-Kondapala) ; u.sed to prepare intosicating liquor. 
S. brunoniaiium W. & A. ; vern. and use same as S. brevistigma. 
S. intermedium Dene. ; vern. and nse same as S. brevistigma. 
S. stocksii Hook.; vern. and u.-.e same as S. brevistigma. 
Sarcostigma kleinii W. 6t A. ; Olacinea; ; (Pnvenagah) ; used in rheum. 
$assafras oflicinale Nees. ; L,aurinetc; root — in rheum. and skin disease ; 

essen. nil ; Schim.'Ber. 1925, 72; 1923, 71. 
Saurnmatum guttatum Scliot. ; Araceic ; tuliers — stimulating poultice. 
S. pedatum Schot. (Bo.-Iyot) ; tiibers — acrid, poisonous and csterually as 

stimulating poultice. 
Saussurea candicans Clarke ; Cotnpositre ; (P.-Batula) ; carmin. 
S. Iiypoleuca Spreng. ; snbst. for S. i.Arr.v. 
S. lappa. Clarke; (S.-Kuslitha, H.-Kut, B.-Pachak, Bo.-Ouplate, M.- 

Goshtani) ; carmin., .'tim., in scorpion-sting, root — used in asthma; 

essen. oil, nlk. saussurine ; Chem. & DruR. 1924, 413; Schirh. Ber. 

1892, 41; 1896, April, 42; Board Sc. Adv. India, 1911-12, 31; Bef. 

1914, 2433 and 2687; Jr. Ind. C. S. 1929, S19.*+ 
S. obvallata Wall. (P.-Kamval) ; root — applied to bruises and cuts. 
The following speeies of Saussurea are uninvestigated : — . 

S. affinis Spreng., S, albescens Hook., S. bracteata Dcne., S. candol- 

leana Wall., S. deltoidea Chvke., S. denticulata Wall,, S. gramiui- 

folia Wall., S. jacea Clarke., S. kunthiana Clarke., S. subulala 

.Clarke, R. uniflora Wall., S. wernerioides Schultz. 
Saxifraga ligulata Wall. ; Sasifragacea: ; (S.-Pashanveda, H.-Pakhan- 

Tied') ; root — used in diar. and pulmonarv affections ; Pharm. Jr., 

1888, 123. 
ScaBYola koenigii Vahl.; Goodenoviea; ; (Bo.-Bhadrakl ; p'rophylactic 

sgahist beri-beri, juice of berries — elears opacity of eve;"bitter 

substance and glued. ; Meded. L,ands Plantent 1894, 33, 1899, 133; 

I'harm. Weekbl. 1896. Nr. 48. 
Schima wallichii Chois.; Tenistriumiacete ; (H.-Chilauni) ; irritates skin; 

saponin; Meded. Lands. Plantent. 10, 23; Bull. Inst. Bot. 

Buitenzorg, 1904, 3. 
Schleiohera trijuga Willd. ; Sapitidaceoe ; (H.-Kosum, Bo.-Kosam, M,- 

Pu-maram) ; bark — aMrin., oil — promotes hair growth ; syano^enetie 

glucd. ; Jr. Soc. Chem. Ind., 1920, 88; Analyst "1915, 3; Apoth. Ztg. 

1920, 17; Phann. Centralh. 1891, 396; Amer. Chem. Jr. 1894, 467. t 
Sohrebera swietenioides Roxb. ; Oleacere ; (M.-Mogalinga-maram) ; used 

in the preparation of an oil for burns and boils, 
Sclrweinfnrthia spliserocarpa Braun. ; Scrophularinese ; (R., H. & Bo.~ 

Sauipat) ; diur., used in fever ; alk.; Pharm. Ind., Vol. III, 6. 
Scilla soroniandeliana Roxb. ; I/iliacete ; used as a subst. for Srpiill. 
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Scilla liyacintliina. ; kiliacea; ; remedv for staugun and t'ever in hor»ea. 
S. indica Baker. ; (H. & B.-Suphadie-khus, Bo.-'Blmi-kanda, M.-Shiru- 

nari-vengayani) ; expeet., eanliae tonie, diur. 
Scindapsns officiiialis Schot. ; Aroidere; (H. & B.-Gajapipal, Bo.-Thora- 

pinvpli, M.-Atti-IippiU) ; aiom., carmin., stim. ; alk.; Pharm. Ind., 

III, 544. t 
Scirjuis articulatus L/inn. ; Cyperacea; ; (S. & H.-Uiieliora) ; puri;. 
S. grossus I/imi. ; vern. and use amt a-, S. kvsoor. 
S. kysoor Roxb. (S.-Kesharuka, II. & B.-Ke.-hur, Bo -Kachura, JL- 

Gunda-tunga-gaddi) ; Uibers— u>ed ' in diar. and vomitiiig. 
Scoparia dulcis Linu.; Scrophiilarineu;; alk; Meded, L,auds Plantetit, 

1897, 83; 1899, 135. 
Scopolia lurida Dutial. ; Solanaeca; ; subst. for belladunna; hvoscyamine, 

hyoscine; Arch. Pharm., 1890, 145; 1891, 492. t 
S. prcealta Dnnal. ; poisoiinus. and narcotic, used like liclladonna, leaves 

— saidl to dilate tlie pupils. 
Scutellaria galericulata Ivinn. ; L,abiate; glued. scutellarin ; C. C, 1923. 

III. 244. 
S. indica Linn.; glucd. scutellarin; C. C, 1923, III. 244. 
Scbastiana chamaelea Muell. ; Euphorbiaeea? ; juict — astrin, 
Secanione emetica Br. ; Abdepiadeae ; (B.-Shada-lmri) ; root— emetic. 
Securinega lencopyrus I)C. ; Eupliorbiacese ; (H.-Hartlio, Bo. -Kiran, Nep.- 

Acliai) ; leaves — vermifuge. 
Semecarpus anacardium L,inn. ; Auacardiacea; ; (S.-Bballataniu, H. & B.- 

Bhela, Bo.-Biba, M.-Shayrang) ; externally in rheum., scorpion-sting 

and k-prous nodules, internallv in scrofuloub affeetiona and nervous 

debilitv; Aiin. Chem. 1847, 259; Jr. Ind. Inst. »Sci. 1925, 129; Jr. 

Ind. C. S. 1931, 517." 
Senecio densiflorus Wall. ; CompositEe ; (P.-Chitawala) ; applied to boils. 
S. jacobffia Don. ; CraupoMtae ; alk.; Pharm. Jr., 1895, Nr. 1331, 535. 
S. jacquemontiamis Benih. (Kash.-Poshkar) ; adulterant for kut ruot. 
S. iaciniosus W. ; officinal in Kashmir; Stewart, Pmij. Plant-,. 
S. quinquelobus Hook. (P.-Morta) ; used in colic. 
S. tenuifolius Bimn. (I'.-Sanggye) ; officiual in Kashmir. 
S. vulgaris Liim. ; induces hepalic cirrhosis when admimistered to 

anhnals; alk.; Compt. Rend., 1895, 1120; Bull. Imp. Inst. 1911, 

346; Proc. Roy. vSoc. 1911, 188. 

About fifty-five species of Senecio are uninvestigated. 
Serratula anthelmintica Roxb. ; Compositte; see Vernojjia anTHEIV- 

WINTICA.f 

Sesamum indicum DC. ; Pedalinese ; (S., H., B. & Bo.-Til, M.-Yelhi- 

cheddie) ; used in piles, dvsen., scorpion-sting ; JMem. Dept. Agri., 

Marcli, 1907, 1. Nr. 2. 
Sesbania aculeata Pers. ; Leguminosre ; (S., H. & B.-Jayanti, Bo.-Ran- 

shewra, M.-Krra-jiluga) ; Bull. Imp. Inst. Lond. 1919, 184. 
S. «gyptiaca Pers. (H. & B.-Jayanti, Bo.-Jait, M.-Cbampai) ; seeds 

and bark — in diar., excessive menstrual flow and iii skiu diseases, 

leaves — in rheum. 
S. grandiflora Pers. (S.-Agasta, H. & Bo.-Basna, B.-Bak, M.-Agatti) ; 

astrin., tonic, remedy for nasal catarrh. ; C. C. 1909, II, 649. 
Seseli indicum W. & A. ; Umbellif eraj ; (S.-Vanayaiu&ni , B.-Bairjo'wan, 

Bo.-Kirmanji-aivan) ; carmin. 
Setaria italica Eeauv. ; Graminea:; (S., H.-Kangu, B. -Kakui, Bo.-Kangui, 

M.-Tennai) ; diur. and astrin., used in rheum. 
Shorea robusta Gairtn. ; Dipterocarperc ; (S., H., B. & Bo.-Sal, M.- 

Kungilivam) ; guni — astrin., used in dysen. and scorpion-fithiR . 
S. iuinbuggaia Roxb, (H. & B.-K&ladamar, M.-Karuppu-damar) ; resin— 

subst t ,if(|r Eurgandy pitcli. 
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Si dn acuta ISurm. ; TMalvaeeaa ; syn. Sida c vkpinifoua Ivinn. 

S. carpinifolia Iviim. ; (S.-Bala, H.-Bariaia, B.-Bon-methi, Bo.-Janglimetlii„ 

M.-Yattatirippi) ; in scorpioii-hting, root — diaphor., antipyr., tonic." 
S. corditolia Ivinn. ; (S.-Bala, II.-Kungyi, B.-Brela, Bo.-Chikana, M.- 

Chiribenda) ; root — in nervous and urinary diseases, dit,order of 

blcod and bile, in a.sthma, as cardiao tonic; I. J. M. R., 1930, 467; 

Jr. Ind. C. S., 1930, 825. "• 
S. grewioides GuiU. & Purr. 

S. hmnilis Willd. ; (B.-Junka, M.-Palam-pasi) ; in diar. 
S. rhombifolia I v inn. ; (S.-Atibala, H. & B.-Swet.-berela, M.-Athiballa- 

chettu) ; in soorpicin-sting. 

var. microphylla Cav., ohovata Wall., retusa IJnn., rhomboidea 

Roxb., scarbrida U". & A. 
S. retusa Linu. 
S. schimperiana Hochst. 
S. spinosa Ivinn. ; (S.-Nagabala, H.-Gulsakari, B.-Bonrnethi, M.-Mayir- 

mamkkam) ; roots — used in debility and fever. 
Siegesbeckia orientalis Linu. ; Composifee ; (1L-Katampam) ; sialog., tonic,, 

aper., used in skin diseases; crvst. bitter snbstance, New Com- 

mercial Drugh, 1886, 49. 
Silybum mariaimm Gtertn. ; Compositeaj ; cliolag. ; tyramin.; Merek's 

ludes, 1902, 341; Binchem. Ztacher. 1922, 402. 
Sisymbriiim irio Linn. ; Cruciferre ; (H.-Klmbkaln, Bo.-Khakshi) ; expect.^ 

Sititn., restor., used in asthnia. 
S. nasturtiuin, ; (H.-Lootputiali, Ind. Baz. — Seids-huruf) ; leawes — stim.,. 

dinr., autiscor. 
S. sophia Linu. ; subst. for S. iris. 
Skiramia laureola Hook. ; Rutacese; (Nep.-Chumlani, P.-Ner) ; leaves — 

used in small pox; essen. oil; Schim. Ber. 1926, April, 46; Jr. Soc, 

Chem. Ind., 192,1, \1<o.-\ 
Smilax aspera Ivinn. ; Iviliacese; subst, for Indian sarsaparilla, 
S. china Ivinu. ; Sniilaceee; (S., H., B. & Bo.-Chobchini, M.-Paringay) ■„ 

aphrodis., sudorific, demulc, used in rheum., saponin; Jr. Prakt. 

Pharm. 1844, 291. 9. 1033. 
S. glabra Roxb. ; (H.-Bari-chobchmi, B.-Harina-shuk-cnhii) ; used irc 

venereal complaints. 
S. Iance;efolia Roxb. (H.-Hindi-chobchini, B.-Gutea snkn-clrini) ; used 

like Smilas ciiina. 
S. macrophylla Roxb. (H.-Jungli aushbah, B.-Kumarika, Bo.-Guti, M.- 

Malait-tamara) ; subst. for sarsaparilla. 
S. ovalifolia Roxb. (H.-Jangli usli-bali, Bo.-Guti, M.-Malaitamara) ; subst. 

for sarsaparilla, 
S. pseudo=china Willd. ; same as S. china; Chinese Mat. Med. 
S. «eylanica Linn, (S.-Vanainadlmsnahi, M.-Periyakanni") ; decoct. of the 

root given for swellings, abscesses and boils. 
Smithia geminiflora Roth. ; Legumino.saj ; (S.-Lakshmana, M.-Elakanni) ; 

used in biliousness, rheum. and ulcers; laxt. and used in sterility 

in womett, renioves effects of old age and wrinkles. 
Saja hispida Miencli. ; Legunrinosoe (Eng.-Soya-beau) ; diet for dialjetieft. 
Solanurn dulcamara Linn, ; Solanacece; (S.-Kakmachi, P.-Ruba-barik) r 

cardiac tonic, aller., diur,, used in skin diseaScs; glucd. alk,, 

solanine; Arch. Pharm., 1835, 299; 1857, 335; Compt. Rend., 1856, 

978; Pharm. Jr., 1902, 160; glucd. dulcamarin; Arch. Pharm., 1875, 

289. t 
S. Ierox Linn. (B.-Ram-begun) ; benies used me^fcfnatty. r , 
S. gracilipes Dcne. (Ind. Baz.-Marghipal ) ; fruit — used m %fc&$% , 
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iiolamim indiciini Linu. (S.-Vrihati, H.-llirhatta, l'..-Byakura, Bi'.-Rin- 
gani, M.-1'appara-nudli) ; carmiii., used ia a-linua, i-ough, ili 

•-corpion-^Ling and difficult partiuitiou, aphrodis., oardiac tonic , alk. 
-olaniiie, solanidine.'j - 
S. Ijcopersicum Linu.; alk.; Amer. Jr. l'liarm., 73, S. 
5, meloiigena Linn. (S.-Uartaku, IL-Baigun, B.-Beguii, lio -baigana, M-- 

Yaukasa); leaves — narcolic, seeds — -ilm.-j- 
S. iiigruni Linn. (S. & B.-Kakmachi, II.-Makoi, Bo.-Makn, M.-Matiattak 

kali); iu ^corpion-stuis.' ; alk. holaninc, viponin; Arcli. l'hurni. 1891, 
527; L'harm. Cuitralh' 1S92, 712| 
S. spiiale Roxb. (IL-Mungus kajur, Ragua) ; ront — narcotie, diur, 
S. trilobatuni Linu. (S.-Alarka, M.-Tudaviilla\ ) ; cardiac tonic, carmiii., 

useful iu asthma, chr. febrile affectioiii and difrieult pni-tnrit.ii m. 
S. verbascifolium Linn. (Nep.-Dursul, H.-Asheta, At.-Rasagadi-:Mami) ; 

alk. solanine, saponin; Jr. Cliim. Med. 1825, 517; l'harm. Ceiitralli, 

1892, 712. 
S. .\aiitliacaipuni Schrad. (S. & R. -Kautakari, II.-Kateli, P,o.- Hlniriugni f 

M.-Kandan-katliri) ; nse same as S. Tuii,on\TUM.t 
Soleiiantlms Sp. Ilk. f. & T. Boragmem; (I'.-Leluli) ; applied tu ah-cess. 
Solidago virga=aurea Linu.; Composita. 1 ; antisep., used Cor -.toiiL' iu 

bladder; saponin; l'liarm. Centralh., 1925, 424; Aiuer. Chem. Jr, 

1904, 69. 
Soncinis arvensis Liun. ; Coniposita^; (Il.-Sahadevi bavi, B.-Bon-palang, 

M.-Rhangi-a) ; rool — iu jaundice ; Monatsh. Chem. 1925, 459; Anu. 

Chem. 1846, 83. 
S. olcraceus Linn. (P. -Dedak, JI.-Ratriuta) ; tonic, febge., galaet., used 

in liver diseases. 
Somieratia acida Luni. ; Lythracerc ; (B.-Arehaka) ; frait — poullice iu 

swellings. 
Sophora tomentosa Linu. ; Linumiiiosu.'; specifie in biliun-, sifkness; alk, 

Arch. l'liarm. 1891, 561 f 1894, 444; 1895, 4110; Rer. 1890, 3589.' " 
Sopubia delpliiiiitolia G. Dou. ; Scrophulariueaj ; (Bn.-Dudhali) ; uMrin., 

applied to bruises and sores. 
Sorghuin halpeuse Pers. ; Grauihiea; ; (H. -Baru, B.-Kala-inucha) ; rliizome 

— HCN; ref. sec S. vutGARK. 
S. saccliaratum Pers. ; (H. tt Bo.-Deo-dbau, M.-Tella-jonna) ; IICN in 

sap. ; Jr. Amcr. C. S., 1903, 55. 
S. vulgare Pers. ; (S.-Javanala, H., B. & Bo.-Jowar, M.-Cholam) ; 

aphrodis. ; glucd. dburin, leaves contaiu HCN; Proc, Roval Soe. 

1902, 153; Chem. News 1902, 301; C. C. 1921, I, 31; Jr. Agri. Res. 

1924, 717; J. C. S. 1910, 220; Chem. Ztg. 1911, 1436 (C. C. 1912. 

I. 583). t 
Soymida lebrlfuga Juss. ; Meliacea; ; (S.-Rohuna, H., H. & Bo.-Rohaii, 

AL-Shem marum) ; astriil., febge.; bitter substance; Arch. l'harm. 

1851, 271. 
Spatholobus Toxburgliil flentli. ; Legunihiostc. (JL-Hashi-volli) ; deeoct. 

of tlie bark— vtsed as a remedy iu dropsy, womis, bowel eomplaiiits 

aud in snake poisou. 
Spermacoce hlspida Linn. ; Rubiacere ; (S. & II.-Madatiaghauti, Bo.- 

Ghauta-clii-vaji, JI.-Nattai-churi) ; tonic, stim., deinulc, alter. 
Splueraiithus indicus Liiin. ; Compositm; (S.-Mmiditika, II. & Bo.- 

Goraknuindi, B.-Munmiria, M.-Kottak) ; bitter, stomeh., stirti., 

used in glandular swellings, urethral diseharges and jaundice ; 

essen. oil, alk.; Pbarni. Ind., Vol. II, 258; l'harm. Jr. 1884, 985f 
Spllantlies acmella Linn. ; Composilie ; (Bo.-Pipulka, M.-Vaua-inugalip; 

used iu toothachc and periostites; spilantbol; Jr. Phami. Soc. 

Japarj^JffSg, 460; 1927, 77. 

34 ' '*•: 
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Spilantlies oleracea Jarq, (l'.-Pakarmul, D.-Rosliunia, Bo.-Akra, M.-Ukra) ; 

•stim., sialog., used iu paralvsis of tungue aiul affections of tbroat and 

guins; spilanthol; Arch. l'harni. 1903, 270; Apoth. Ztg. 1908, 947. 
Spinacia oleracea Lilin. ; Chenopodiacea: ; (H. & Bo.-Palak, B.-Palang, 

M.-Vusayley-keeray) ; in febrile affections, mflam. of luugs and 

.Ijiwel; iodine, lechhiu; As, 0,009 m^. in 100 g. leaves ; Compt. Remi. 

1312, 893; 0. C. 1912. I. 1730; 1927, I, 1327; Jr. Biol. Chcm., 1920, I. 
"Spirrca finincus Lilin. ; Ru.saceiu ; HCN-jjlucd.; Anu. Cliem., 1852, 175. 
S. lindleyana Wall. ; leaves and roots— HCN ; Compt. Rend., 1906, 451. 
Spondias mangifera Willd. ; Anacardiacese; (S.-Amrataka, H., B. & lio.- 

Aniva, JM.-Mari-niatichL'di) ; astriu., arom., demulc, used in dvsen.; 

Chem. Ztg. 1897, 719. 
Staclvys parviflora Benth. ; Labiataj ; (l'.-Kitimar) ; nseful in guinca woruis. 
Statice segyptica Delile ; Plumbagiuea: ; febge., stomch. ; Murrav, Drugs 

of Siud. 
Stemodia viscosa Roxb. ; Scrophularinere ; (B.-Nukachuni, M.-Bodasa- 

vum) ; demulc. 
Stephania liernandifolia Walp. ; Memispermaeeie ; (S.-Vanatikta, B.- 

Aknad.) ; used in diar., dvspep., urinarv diseases; saponin; Meded. 

Lands. Plautcnt. 1897, 97;' 1898, 124. 
S. rotunda Lour. ; use same as S. iu?RNANniFOl,lA. 
Stephegyne parviiolia Korth. ; Rubiaceaj; (H. & Bo.-Kaddam, P.. 

Kalam, M. -Buta kudambe) ; giveu in fever and colic. 
Sterculia alata Roxb. ; Sterculiaceffi; (M.-Pothondi) ; seeds — used in 

Sylhet as a subst. for opium. 
S. fostida Linn. ; (H. & Bo.-Jan glibadam, M.-rinari-marum) ; aper., 

diapbor., diar.; C. C. 1903, I," 1249; Pbil. Jr. Sci. 1915, 105. 
S. scaphigcra Wall, ; used in dysen. 

S. urens Roxb. (H, & Bo.-Gulu, M.-Vellay-putali) ; subst. for tragacanth. 
Stereospermum chelonoides DC. ; Bignoniaceie ; (H.-Pader, B.-Dharmar, 

Bo.-Padel, M.-Padri) ; cooling, in scorpiou-sting ; cryst. bitter 

substance; Meded. Lands. l'lautent 1897, 39; 1899, 136. 
S. suaveolens DC. (S.-Patnld, H. & Bo.-Paral, B.-rArul, M. -Padri) ; 

cooliug, diur., tonic; ref. same as S. chelonoides. 
S. xylocarpum Wight. (Bo.-Kharsing, M.-Vadencarni) ; subst. for stock- 

holm tar, used iu sealy eruptions of skiu. 
Stipa tortilis Linn. ; Gramincfe; HCN-glucd. ; Jr. Pliarm. Cium., 1908, 

6 (542) . 
Stranviesia glaucescens Lindl. ; RoRacea"- ; (Knmaon.-Garmebal) ; leaves 

—HCN; Arch. Phorm., 1906, 670. 
Streblus asper Linn. ; Urticacere; (S.-Sakliotaka, ■ H.-Siora, B.-Sbeora, 

Bo.-Kavati, M-Prayam} ; used iu fever, dyseu., diar., antid. to 

snake-bite : bitter substance; Nedeid. Tijdsclirft. Pharm., 1896, 204. 
Stflga orofoanchoides Bentli. ; Scroplmlarinete ; used in diabetes; Murrav, 

Drugs of Sind. 
Strobilauthes auriculatus Nees. ; Acantliacere; (Sauth.-Gada-kalha) ; leaves 

— used iu iutermittent fever. 
S. callosus Nees. (Bo.-Karoi) ; bark — used for fomentatiou in tenesnms 

and as extenial application in parotitis. 
S. ciliatus Nees. (Bo.-Karvi) ; bark — use same as S. CAU,oSus. 
Strophanthiis dichotomiis DC. ; Apocyuacete; leaves, bark and seeds 

contain strophantbin like tox. glued. ; Meded. Lands Plantent 

Nr. XXV, 124; C. C., 1905. II. 975. 
S. wlghtianus Wall. ; strophanthin ; Dragendot J K-Heilpfianz;en. 
Strychnos axillaris Coleb. ; Logauiaceas ; alk. f , 
S. bourdilloni Sp. Nova (Brandis.) ; (M.-Valli4a»&jiratn) ; JfiKtfSt. of the 

root— applied in rheuin., ulcers, elepbantiasil*, fever f&§''iif)ilepsy. 
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Strychnos cinnamomifolia Thw. ; (Al.-Yalli-kanjiraiii) ; u*e same as S. 

IIOURIJIT.T.ONI. 

S. colubrina Linu. ; (H. & B.-Kuchila-lata, Bo.-Goagarilakei, JI.-Naga- 

inusadi) ; use sarne as S. .\xx vomica, brucine ; Arch. l'harm., 1892, 

401; 1901, 491; Pharm. Jr. 1S79, 1013. j 
S. gaultheriana Pier. ; brucine, strvchniue ; Arcli. l'harm,, 1892, 348. 
S. ignatii Berg. (H., I!. & Bo.-Pipita M.-Kayap-pau kottai) ; stryclmiiie, 

iirucine.f 
S. maingayi Clarke; tox. alk.; Anu. Chim. Pharm., 1S97, 385. 
S. nnx vomica Linu. (S.-Visha-iunshti, H.-Kuehla, H.-Kuchila, l'.n,- 

Kajra, 5I.-Yel.ti) ; strvchiime, brucine; iuvcstigation sliuw* Unit tlie 

alkaloidal content is not altered hy long storaij;e in a raoi^l coiuli- 

tiou. Adulteratioii of the seeds with S. blaniia, a nou strychnine 

bearing seed, appears to be tlie real cause of the reported variation ; 

Ou arteri v Jr. of Pharmai'v & Pharniacnlogv, Dec. 1932. 
S. potatorum Lilin. (S.-Katakai H., B. & Bo.-Nirmali, M. Tetan-kottai) ; 

bruciue; A.rch. Pharm. 1892, 549. 
S. rheedei Clarke. (H. & B.-Kuchilalata, M.-Naya-rausadi) ; bruciue, 

strychnine . 
S. walficliiana Berdh. ; traces of alk.; Oestr. Bot. Zeitsclir., 1927, 89. 
Styrax benzoin Drvand. ; SUraeea: ; Oum Benzoin; (H., 15. S: Eo.-Luban, 

M.-Shambirani) ; Perf. "Moderne. 1925, 117 & 143. f 
S. Iiookeri Clarke. (Lepcha.-Chamokuiig) . 
S. officinaleLinn. (B.-Silajit, Bo.-Ushtrak) ; stini. 
S. polyspermiim Clarke. 

S. serrulatum Roxb. (B.-Kam-jameva) ; re&in — similar to gmn benzoin. 
Suieda fruticosa Forsk. ; Cheuopodiacece ; (P. -Lunak, Ho.-l\Iorasa) ; used 

as poultice for oplithalmia and applied to sores. 
Swertia affinis Clarke. ; Genliaiiacece ; sitbst, for chiretta. 
S. alata Royle. (P.-Hatmul) ; tonic, febge. 

S. angustifolia Ham. (H.-Pahari kiretta) ; subst. for chiretta. 
S. chirata Hara. ; (S.-Kirata, H.-Charayatah, B.-Cliireta, Bo.-CUiraita, 

M.-Nila-Vembu) ; bitter, stomcli., in seorpion-sting; bitter suhstaliee 

chiratin; ophelic acid; Arch. Pharm. 1869, 213; Pharm. Jr. 1919, 

82.* 
S. corymbosa Wight. ; subst. for chiretta. 
S. decussata Nirrimn. ; (Dec.-Silajit) ; subst. for trne chiretta. 
S. paniculata Wall. ; (Bo.-Kadavi) ; subst. for chiretta. 
S. perennis Linu. ; gentiopicrin; Jr. Pharm. Chim., 1912, 481. 
S. purpurascens Wall. (H.-Cheretta) ; used like chiretta. 
Symplocos cratsegoides Ham.; Styracese; (P.-Lodar, Ho.-Lodh) ; bark— 

used in oplithalmia. 
S. rncemosa Roxb. (S.-Lndhra, H., B. & Bo.-Lodh, M.-Ludduga) ; astrin., 

used in seorpion-sting, eve diseases, clvsen., dropsj - ; alk. lnturine, 

colloturine, loturidine; Ber., 1878, 1542"; C. C. 1921, I, 292.>'t 
Synantherias sylvatioa Schot. ; Aroideaj ; (S.-Vajra-kauda) ; seeds— eure 

for toothache and gland enlargement. 
Syringa emodi Wall. ; Oleaceoe; (P.-Rhafri) ; l astrin. ; bitter principle. 
S. persica Linn. ; glucd. syringiu; Jr. Pharm. Chim., 1906, 145. 



Tabernremontana coronaria Br. ; Apocynacece; (S., II. , B. & Bo.-Tagar, 
M.-Nantliia-vatai) ; anthelm,, used for diseases of eye ; alk. 

T. diohotoma Roxb. (P.-Pilikarbir, M.-Kat-aralie) ; seeds— -narcotic, 
poisonous, purg., leaves and bark — cath., root and bark — in seorpion- 
sting. 

T. heyneana ^all. (Bo.-Naglknd) ; use similar to T. Coronama. 
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Tabernaemoiitftiia sphajrocarpa Blume ; bark and seeds eontain alk. ; Ber.,, 

1890, 3545. 
T. wallichiana Steud. ; alk. ; Ber., 1890, 3545. 
Tacca pinnatlfida Forst. ; Taocaeeai ; ; (Bo-.-Diva, JI.-Karachunai) ;. 

root— bittev, usefnl in dysen. ; 1'harin. Ztg., 1892, 770. 
Tafjetes erecta T/iun. ; Composita; ; (H. & B.-Genda, Bo.-Guljafari, II.- 
Hanti) ; alter., used in bleeding piles; essen. uil, colonring matter; 
I'roc. Chem. Soc. 1902, 75; Selmu. Ben 1908. Oct. 147. 
Tamarindns indica Iyiim. ; Leguuiiuositi ; (S.-'fintiri, H. & Bo.-Amli, B,- 
'l'entul, M.-I'uliyam-pazliam) ; refrig., digest., carmin., laxt., in 
scorpion-sting ; f'ruit contaius trace of oxalie acid ; C. C. 1905, II, 
1042; 1923, U, 1170. 
Tamarix articulnta Vahl.; famariscineot;. (H.-Lal-jbav, B.-Rakta-jhav, 
Bo.-Magiya-main, M.-Shivappu-atru-shavukku) ; astriu., subst. for 
galls; C. C. 192S, II, 1412; 1929, 1, 1012. 
T. dioica Rnxb. (H'.-Jhau, B.-T v aljhau Bo.-Jau) ; astriu. 
T. gallica Linu. (S-Jbavuka, H. & B.-Jlian, Bo.-Javnu-jbadu, M.-Shiru- 
shavakku) ; manna — laxt., expect., snbst. for galls ; J. C. S., 1893, 374. 
Taraktogenos kurzii Iving ; Bixinece ; (H. & Bo.-Chanlmoogra, M.- 
■Niradi-nmtu - ) ; used in leprosv and manv skin diseases ; HCN— 
0,4% in fresh seeds; I'roc. chem. Soc. 1904, 137; J. C. S., 1904, 
836, 838, S51; Jr. Amer. C. S., 1925, 2325; 1927, 119; C. C. 1929, 
IV, 1092; Pliann. Wcekbl. 1905, 102. ■' 
„ Tarasacum officinale Wigg. ; Cnmpositte ; (P.-ICanplml, Bo.-Batlmr) ; diur.,, 
renicdv for clir. disorder of liver; bitter substance ; Arch. Pliann,, 
1861, fi; J; C. vS. 1912, 2411; 1913, 399; C C. 1927, I, 2326. 
Taverniera nummularia DC. ; Leguminoste; applied tn uleers. 
Taxns baccata linu. ; Couiferae ; (H., 15. & Bo.-Birmi) ; carmin., expect., 
stomch., tonic, in scorpion-sting; alk. tasinc; J. C. S. 1902, 874; 
Z. rhysiol. Chem. 1921, 240; Jr. Pharm. Soc. Japan, 1922, 1074. 
Tecoma undulata G. Dou.; Biguoniaccaa; (H. & Bo.-Rugtrora, P.-Roliira) ; 

bark — remedy for sypliilis. 
Tectona grandis laun ; Verbeuacete ; (S.-Saka, H. & B.-Segun,, Bo.- 
Tekku, M.-Tekkumaram) ; astrin., hepatic, stim., diur., applied in 
skin diseases; J. C. S. 1887, 868; Ber. 1877, 2234; Ber. Pharm. 
Ges. 1914, 385. 
Teplvrosia purpurea Pers. ; Legummos:e ; (S.-Sarapunkha, B.-Bon-nil, H. 
& Bo.-SarphaU.liha, M.-Kolluk-kay-velai) ; febge., cliolag., diur.; 
gulcd. rutin; J. C. S., 1910, 1833. 
T. villosa Pers. (M.-Vaykkavalai) ; leaves — in dropsy. 
Teramnus labialls Srjreug. ; Legummosue ; (S.-Maslia-parui, H.-Masli- 
parui, B.-Masliani, AI.-Kattualandu) ; stomeh,, febge., used in nerve 
disease, paralysis and rheum. 
Terminalia arjuna W. & A. ; ConibretaCere (S. & Bo.-Arjuna, H. &_ B,- 
Arjuu, M.-Vellai-nianida-maram) ; eardiac tonic, in scorpion-sting; 
I. M. G., 1929, 70.* 
T. belerica Roxb. (S.-Babira, II. & B.-Babera, Bo.-Beliaira, _M.-Vallai- 
murdn) ; astrin., laxt., iu scorpion-sting, kcruel — narcotic, applied 
to inflaiu. 
T. catappa Linn. "(H. & Bo.-Jangli badani, B.-Bangla badani, M.-Nattu- 

\adam) ; astrin., oil subst. for aluiond oil. 
T. chebula Retz. (S. & E.-Haritaki, I-I.-Harara, Eo.-Hirda, M.-Kaduk- 
kav-pn) ; astrin., laxt., alter., iri scorpion-sting; Ber. 1909, 353; 
1919, 1238; J. C. S. 1897, 1131; Ji". Soc. Chem. Iud. 1903, No. 21. 
T, citrina Roxb. (H.-Iiarira, B.-Haritaki) ; properties similar to cbebulic 

rnyrobalans. 
T. paniculata Rotli. (Bo.-Kitidal, M.-Pekarakai) ; remedy in cbolera and 
opium poisorjing. 
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Terminalia tomentosa Bedd. (H. -Asan, B.-Pia-sal, Bo.-Asna, M.-Kurupu- 

marutamaraiii) ; astrin., used for atonk- diar., applied. lc> «lcers. 
Teucrium chumicdrys Linn. ; Lubiatte ; (Arab.-Kainazarlytis) ; tonic, diur., 

sudorific; essen. oil, bitter substance; Merek's Index, 1902, 308. 
T. polium. (Arab.-Iniliuip ; essen. oil; Anu. Chim. Appl. lf)25, 162. 
T. scordium Linn. ; aniorphous liitttr substauce ; Hiu-.hn. Rtpert. l'liarm. 

1831, 252. 
Thalictrum foliolosum BC. ; Ranunculacere ; (H.-Pinjari, P.-Gurbiatii, Bo.- 

Mamiran) ; tonic, aper., febge., good remedy for dyspep.; berberiiie ; 

l'liarm. Ind. Vol. I, 35. 
Theobroma cacao Ivimi. ; StercuJiaeeaj ; fa t — officiiial in I'Iiarniacoptt'ias 

of India arid U. K. 
Thespesia lampus I)alz. ; Mnlvacese ; (B.-Boukapas, Bo.-Ranbliendi, M,- 

Rouda-patti) ; used in gonor. and sypliilis ; J. C. S. 1909, 1855. 
'T. populnea Corr. (S.-Parisa, H.-Paras-pipal, B.-Porash, bu. -Pala», M.- 

Puraslia-maram) ; applied to seabies, psoriasis. 
Thevetia neriifolia Juss. ; Apocynacca; ; (H. & Bo.-Pila-kauer, B.-Kolka- 

phtll, M.-Paclich-ai-alari) ; poisonous; glucd. thevetin ; Phann. Jr. 

1881, 457; Ber. 1882, 253; Areh. Phann." 1876, 385; Bull. ftc. Phann. 

1928, 81 ; Jr. Intl. Inst. Sci. 1927, 10 A. 15.* 
Tliynms serpyllum Linn.; Labiatie; (H.-Bonajowan, P.-Masho) ; antisep., 

anthelm., carimu, used in skin diseases ; essen. oil, 0.6%; Areh. 

I'harm., 18S0, 277; 1878, 485. f 
T. vulgaris Linn. ; Schim. Ber., 1925, 56; 1927, 106; BuH. Ini]). Inst. 

Lond., 1924, 274; Bull. Sc. Phann., 1923, 201. t 
Thysanolama acariiera Necs. ; Grainiiiea; ; (Santh.-Karsarl ; root — nimitli 

wasb i u fever. 
Tiliacura racemosa Coleb, ; Menispeniiacere ; (H.-Bagaiiuislinda, B.-Tilia- 

kora, M.-Tiga-mushadi) ; antid. to siiake-bite ; alk. tiliaeoriue; 

Pharm. Weekbl., 1922, 1381. 
Tinospora cordifolia Miers. ; Meiiispermacece ; (S.-Gududii, H. & P..- 

Gulaticha, Bo.-Gulwail, M.-Shindil-kodi) ; antiper., alter., diar., m 

scorpion-sting ; berberine, bitter substancc ; Pharni. Ind., Vol. I, 5li ; 

Duli. Inst. Bot. Buiteiizog, 1902, XIV. II. t 
T. crispa Miers. ; antiper. in fevera, tonic, alter., diar. 
T. tomentosa Miers, ; (S.-Sudarsana, B. -Padma golaneha) ; use same as 

T. COKIHl.'OI,IA. 

Toddalia aculeata Pers. ; Rutacere ; (S.-Kauchaua, H.-Kanj, B.-Koda- 

todali, Bo.-Jmi-li-kali-inirclii, M.-Milkaranai) ; bitter, stonich., tonic, 

antiper.; cssen. oil, berberine; Schim. Ber., 1893, April, 64; J. C. b., 

1895, 413; Cheui. News, 1895. 71, 207.* 
T., bilocularis W. & A. ; Rutacea?; (S.-Krislmaaguru, M.-Devaclaronil ; 

woocl boiled m oil— used iu eye and ear diseases, rhemn., asthina, 

decoct. of root — in biliousness. 
Torenla asiatica Liun. ; Scropliularincic ; (M.-Kakapu) ; leaves— eure for 

gonor. 
TracJielospernium fragrans Hook. ; Apocynacepe ; (Kuniaon-Ihidln) ; subst. 

for Alstouia seholaris. 
Tracliydium lelnnanni Belitli. ; tlnibellifern? ; (Ind. Baz.-Sliekakul) . 
Trachylobium lioriiemanuianum I-Ievne. ; Legumiiiosa.' ; gmn copal (Ind. 

Baz.-Sandarus) ; astrin., anthelm., dini'., emmeu., in scorpiou-stmg. 
Tradescantia axillaris Linu. ; Commelinacece ; [H.-BaganeBa, M.-G°1a- 

gandi) ; used iu tympanitis. . , . 

Tragia involucrata Liun. ; Buphorbiacere ; (S.-Vrisclnkall, H.-Barliatita, 

B.-Bichuti, Bo.-Kauclikuri, M.-Kaiichuri-vayr) ; diaphor., alter., diur, 

iu scorpion-sting. 
Tragopogon pratense Linu. ; Composita.- ; As, 0.007 mg. in lOOg plant ; 

Compt. Rend., 1912, 893 (C. C, 1912, L 1730). 



534 INDIAN MKDICLNAL PLANTS 

Trapa bispinosa Roxb. ; Uiiagracta»; (B.-Pauipbal, H. & M.-Singhara, Bo.- 

Sliiiitcada) ; cooling, liseful m diar., biliou-, affections aud m 

scorpion-sting. 
Trema orientalis Blume, ; Urticaceffi ; (S.-Jivanti, M.-Chenkolam) ; us>ed 

in epilepsy. 
Trowia nudillora Linn. ; IJuphorbiacttfe ; (S. & H.-rindara, B.-Pitali, Bo.- 

Petari) ; useful in rlieum. ; alk.; Pliarm, Intl., Vol. III, 295. f 
Trlanthema decamlra Linn. ; Ficoideas; (S.-Puuarnavi, II. & B.-Gadabani, 

M.-Vallai sliarunnai) ; rocit— aper., used in hepatitis, astlvma, orcliitis. 
T. moiiogyna Linn. (H.-Lal-sabuni, Bo.-Bislikapra, Jl.-Sliarunnay) ; 

cath., abortif, used in ameuor. ; saponin; Pharni. Ind., Vol. III, 

103. 
T. pentandra Linu. (I'. & Bo.-Bislikapra); astriti,, abortif., iu scorpion- 

sting. 
Tribulus alatus llelile. ; Zygophylleffi ; (H.-Gokhuri-kalan, Bo.-Trikmidri) ; 

use sauie as X. tbrrestris. 
T. terrestris Linn. (S.-Gokshura, H.-Chotagoklira, B.-Goklmri, Bo.- 

Lahana-gokhru, M.-Nirunji) ; dinr., tonic, aphrodis., iu scorpion- 

sting.; I. T- M- R- 1929, 377. ' f 
Triohilia trifoliata Roxb. ; "Meliacea± ; (M.-\Valsura) ; eimneii., enietic, 

fi.sh poison; saponin; I'harni, Ind., Vol. I, 3.11. 
Tricliodesma africanum Br. ; Boraginece; (Bo.-Paburpaui) ; emol., alter., 

diur. 
T.indicum Br. (Il.-Chhota kulplia, B.-Clioto kulpa, Bo.-Lahana-kalpa, 

Il.-Ka^utliai tnmbai) ; cooling, emol., cnre for snake-bite ; Bull. 

Imp. Inst. Lond. 1926, 443. 
T. zeylaniciim Br. (S. & H.-Jhingi, Bo.-Gaozaban) ; leaves — to make 
_, emol. poultice. 
Tricholepis glaberrima DC. ; Composifee; (Bo.-Bramliadaudi) ; uerve 

tonic, aphrodis. 
T. montana Dalz. (M.-Utakatara) ; bitter tonic, diur., used in cough. 
T. procumbens Wiglit. (H. & Bo.-Badavarda, Pers.-Kangarisufeda) ; 

aper., stomch., feljge., tonic. 
Trlcliosanthes auguiua Linn. ; Cucurbitaceee ; (S.-Cliicluuda, H.-Chach- 

inga, B.-Cliichinga, Bo.-Pandola, M .-Linga-potla) ; seeds — cooling. f 
T. cordata Roxb. (B.-Bkui-kumra) ; root — tonic, used in enlargemeiu of 

spleen and liver. 
T. cucumerina Linn. (S. -Patola, H.-Jaagli-chichouda, B.-Bonpatol, Bo.- 

Rauparul., Jl.-Pudel), febge., laxt., aper., alter., tonic. 
T. Uioica Roxb. (S.-Patola, H.-Parvar, B.-Potal, Bo.-Potala, M.-Koinbu- 

pudalai) ; leaves — .tonic, febge., fruit of tbe bitter variety — in 

scorpiou-stiug. 
T. nervifolia Linn. ("H.-Parvar, B.-Palol, M.-Kombu-pudlalai) ; use same 

as T. dioica. 
T. palmata Roxb. (S.-lIahakal, H.-Lal-indrayau, B.-Makal, Bo.-Kaundal, 

IL-Korattai) ; useful in astlnna aud.lung diseases; bitter substance, 

Pliarm. Ind., Vol. II, 72; Pharm, Jr. 1890, 169; Phann. Centralh 

1892, 944. 
Trifoliiim iudicum Linn, ; Leguuiiuosse ; see Meui,o*us parvift,oka. 
T.pratense Linu. ; (P.-Xrepatra) ; glucd. trifolin, isotrifolin; J. C. S,„ 

1910, 232; As, 0.012 mg. in 100g. fresh plant and 0.037 mg. iu drv; 

Compt. Rend., 1914, 268 (C. C, 1914. II. 885). 
T. repens Linn. ; glucd.; Chetn. News. 1911, 276; Pliarm. Jr. 1911, 881. 
Trlglocbjn maritima Linn.; Naiadaceie; HCN-glucd. ; Pliarm. Weekbl., 

1908, 1167. 
t. palustris Lilin. ; HCN; Phann. Weekbl., 1908, 1167. 
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Trigonella fa:niiin=grasceum Linu. ; LegumiriosK ; (H., B, & Bo.-SIethi, 

M.-Veudayam) ; carmiri, toiiic. uplirodis. ; alk. trigonelline, Ber 

1885, 2518; Ardi. I'hann., 1887, 985; essen, oil; Phnrm. Ztg., 1908, 

58; Saponin; Jr. I'harm. Cliim,, 1919, 183; 1919, 86; Corapt. Rend. 

1926, 994. f 
T. occulta Delile. ; seeds — used in dvsen. 

T. uncata Boiss. (Ind.-Baz.—Iktil-el-nudik) ; mircotie, parah-ses heart.-|- 
Tliticum sativuni Lain. ; Gvammece; (S.-Godhvmi, H.-Getum, lto.-Gaui, 

Bo.-Gahu, M.-Godumai) ; As. 0,03 mg. iu 1 kir. eoru ; I'harm. Weekbl 

1921, 1482 (C. C. 1922. II. 113). 
Triiimfetta rliomboidea Jncq. ; Tiliaceaj; (H.-Chikti, B.-Bun-okra, M.- 

Aadai-otti) ; tnucil., demnlc., astrin., pnimotes parturition. 
Turrrea villosa Benn. ; Meliacece ; (Eo.-Kapur bliendi) ; applied to fistulas 

and iised in black leprosy. 
Tussilago iarfara Litm. ; CompositEe; (P.-W&tpau, Ind. Raz.-Fanjhmi) ; 

used in chesL coinplaiuts ; bitter glucd. ; Amer. Jr. I'harm 1887 

340; Arcli. Pliarm. 1924, 281; Phariu. Monatsh. 1924, 25. 
Tylophora astliraatica W. & A. ; Asclepiadete; (H. & E.-Autamul, Bo.- 

Anthamul, M.-Nav-palai) ; subst. for ipecacnauha; alk. tvlophorine ; 

Bull. Pharm., 1891, 211; Merck 's Index, 1927, 471. f 
T. fasciculata Ham. ; (Bo.-Bliui-dari) ; poison for rats; alk.: I'liarm. Ind. 

Vol. III, 441. 
T. temiis Bliune. ; A.sclepiadere ; (M.-Nanjaruppnn) ; decoct. alitid. to 

arsenic poison and snake poison, cures perspiration, urticaria and 

small pox. 
Typha angustifolla Linn. ; Typhacere ; (S.-Eraka, H.-Pater, B.-Hogla, Bo.- 

Rambanu, M,-Jammu-gaddi) ; refrig., aiilirodis,, in dysuria ; Chem. 

Ztg. 1896, 461. 
Typlionium trilobatnm Schot. ; Aroidese; (B.-Ghet-kachu, M.-Karunaik- 

kizliangu) ; stim., used for piles and snakc-bites. 



TJlmiis campestris Linn. ; TrticaceEc ; leaves — Ba ; Chem, News. 1916, 62. 
Uncaria gambier Roxb. ; Rtibiacese ; (S.-IChadir, H.-Kathkutha, B.-Khayer 

Bo.-Chinai-katha, M.-Anktidii-kurra) ; astrin, ; catechu, tannic acid, 

catechin; J. C. S., 1897, 1131; 1902, 1160; 1905, 398. f 
TJnona narum Dini. ; Anouacete ; (Bo.-Gmiamaiiijhad, M.-Naruinpanall ; 

oholag., used in rheum., fever, erysipelas; easeli. oil. 
Uraria lagopoides DC. ; Legmninosse ; (S.-Prishniparni, H.-Pitlivan, B.- 

Chakulia, Iio.-Dmvla, M.-ICola-ponna) ; alter., tonic, ahortif, in 

catavrh, and scorpinn-stiilg. 
U. pieta Desv. (H.-Dabni, B.-Sankarjata, Bo.-Krishnipami) ; antid. to 

stiake-bite. 
Urena Iobata Linn. ; Malvaeese (H.-Lotloti, B.-Bonokra, Bo.-Vana-bhenda") 

applied in luinbago and rlieum. ; urease; Biochem. Jr., 1914, 449. 
U. repanda Roxb. (Santti.-Sikuar) ; cure for hydrophobia. 
U. sinuata Linu. (H.-Lotloti, B.-Kunjia Bo.-'fapkote, jtf.-piliya-mankenn) 

root — applied for luinbago. 
Urginea indica Kuiith : LiHacere; (S.-Vana-palandam, 'H. & B.-Jnngli- 

piyaz, Bo.-Jangli-kanda, M.-Nari-veugavam) ; cardiac stim., dinr. ; 

Pharm. Ind. II, 477; Ind. Jr. Med. Phy. Sc., 1838, 9.* 
Urtica dioicaLinn.; Urticacem; (H. &• P.-Bichu) ; used in nephntis, 

luematuriu, menor. ; lecitliin; Z. Physiol. Chem. 1919, 165; Pharm. 

Centralh., 1889, 609. 
U. parviflora Roxb. ; (M.-Anachorivanom) ; decoct. given m fevers. 
Urticularia biflda Linn. ; Lentibmarieaa ; (Santh.-ATak-Jhawar) ; used m 
uriuary diseases. 



536 INDIAN MEDICINAL PLANTS 



( 



Uvaria narmn Wall. ; Anonaet\e ; (JIala\ ,-Narum-panel ) ; root — used niedi- 
einallv. 



Valeriana bnmoiiiana W. & A. ; Valerianeaj ; sub-U. for vnlerian ; essen. 

oil. 
V. liardwickii Wall. (II. & H.-TaKfjar Bo.-Ta^ar-gauthocla) ; Milisi, fnr 

valerian; esstn. oil. 
V. jatamansi PC see Nardost vcuys Jatvm vn'Siii. 
V. olficiualis Linu. (Bo.-Kalavala) ; in hvsteria, shell sliock, neurosis; 

essen. oil, glucd., alk. ; Ajioth. Ztif." 1891, 21 ; Compt. Remi. 1907, 

154; 1921, 1059; 1893, 1096; Sebini. ISer. 1918, 7; Jr. Amer. C. S. 

1912, 67; I'harm. Ind. II. 2117; Jr. Phanu. Soc. Japan 1907, 855; 

1926, 75. 
V. walMchii DC. (S.-Tagara, H. & H.-Tagar, l!o.-Ta;j;ar-gaiiLhoda) ; used 

in sccrpiou-stiuir, neurosis and epilepsy ; I'harm. Jr. 1925, 122; 

Schim. Iler. 1922, 8.-' 

The followiliH species of Valcriana are uninvestiKated : — 

V. dioica Linu., V. ele^uiih Clarkc, V. hookeriana U'. & A ., V.jaes- 

chfcei Clark e., V. lesehenauUii J) t'., V. mooniv ,4>"n., V. pyrola_*iolia 

Dcnc, V. roylei Kloiz., V. stracheyi Clarkc. 
Vallaris Iieynel Spren.Lf. ; Apocynacea' ; "(S.-Bhailra valli, H. & B.-Ramsar, 

M.-puUa-podara-ejarala) ; uscd in wounds and sores. 
V. pergulana Burin. ; tox., heart poison; glued. ; Bull. Iust. Bot. r.niten- 

zorg., 1902, 112. 
Vallisneria spiualis Linn. ; Hydroeharidea; ; (H.-Sawala, 1M.-Piinal.su); 

slomch., used in leueor. 
Vanda roxburghii lir., Orchidea.'; (S., II., B. & Bo.-Rasmi, M.-Knapa- 

chettu) ; useral in nerve diseases, rhenm., in scorpion-sting; alk.; 

Pharra. Ind. Vol. III, 294. t 
V. spathulata Spreng. ; use same as V. roxburohii. 
Vandellia ereeta Benih. ; Scrophulariiiefe, (Bo.-Vakapuspi) ; remedy for 

gonor. and biliousness. 
V. pedunciilatE Beiitli. (Ho.-Oadagvel) ; use same as Y. nosmiRGHH. 
Vangueria spinosa Roxb. ; Rubia'cere ; (R.-pindituka, I-I. _ & B.-Moyna, 

lio.-Alu, M.-Peddu-irianga) ; refrit;., cholai*. , in scorpion-sting. 
Vateria ind icn Linu. ; Dipteroearpeai' ; (S.-\jakarua, H.-Safed damar, B.- 

Clmndrus, Bu.-Ral, M.-Vellai-kunrikuni) ; seeds — in cbr. rheum.; 

damar resin; Jr. Soc. Chera. Ind. 1898, 991. 
Ventilago madraspatana ("rrcrtn. (S.-Raktavalli, H.-Pitti, B.-Rakta pita, 

Bo.-I,okandi, JI.-Pappili-chu.kka) ; cnrmin., stonich., tonic, used in 

skin diseases ; trihydroxvuiethvl-antlivaiiolmonomcthvlether ; emodiu- 

rnunoinethyl ether;" J. C". S., iS94, 943. t 
Verbascum tlia'psiis Limi. ; Scrophularinea?; (P.-Bontamakii, H.-Gidar- 

tamakn) ; demulc, diur., anodyne, antisp., alter,, fish poison; bitter 

substance, saponin; Atutr. Jr. I'harm. 1890, 71; Arch. I'harm. 1902, 

57; 1905, 247; I'harm. Celitralh. 1925, i,-\ 
Verbena officinalis Linn.; Yerbenacea±; (P. -Parauku) ; febge., tonic, use- 
ful in nerve complaints and amenur. ; glued. verbenalin; Jr. 1'liarm. 

Cliim., 1908, 49; Arch. Pharm. 1908, 272. 
Vernonia antlielmintica Willd. ; Compositif ; (S., II. & B.-Pomaraj, Bo.- 

Kalijiri, Al.-Kattu-Shiraejani) ; authelm., in scorpion-sting; Tr. Soc. 

Chem. Ind, 1910, 1428. '>" 
V. cinerea Less. (S. & IT.-Sahadevi, B.-Kukseem, M.-Naichette, Bo.- 

Moti-sodori) ; febge., diaphor., in scorpion-sting; remedy for spasm 

of bladder. 
- Veronica arvensis Lilin. ; Scropliularinefe ; glued. rhinantliin (aucubin) ; 

Bull. Soc. Chhn. Biol,, 1924, 665. 
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Veronica beccabunga Linu. ; diur., aiitiscor. ; glncd. aumbin ; Rull. Sih\ 

Cium. Biol. 1924, 665. -|- 
V. hederrefoiia Linn. ; glucd. rliinutithin (aueubin) ; Bull Soe. Chim. 

Biol., 1922, 568. 
Vibunium f cetiduin Wall. ; Caprifoliacea:; (S.-Sliirponia-}ava, Bo.-Har- 

vela) ; lcnre.s— used m meiior, ; essen. oil, m-il. alk. ■' Pinmu. Ind. 

Vol. II, 168. 
Vicia faba Ivinn. ; Leguniinosa? ; (II.-Bakla) ; shoots — ufnvacious in rou*- 

ing a druukard ironi slupor; A^, 0,02 iur. iu 100 g. <;eeds ■ Ctmrpt. 

Rend. 1912, 893 (C. C, 1912, I. 1730); 0,3()4\-, phO in plunt Vh. 
V. UirsutaKoeh,; seeds— HCN ; C. C, 1900. I. '108. 
' V. sativa Linu. ; var. aiigu^tifolia Roth. ; Leguminuw.e ; (H.-.Vnkra, 15.- 

Aukari) ; glucd. vicin; hi-ed*,— IICN ; Fluekiger, Pliannaeugn . , 1891, 

1012; Ber., 1896, 2108; Z. l'hvsiol. Chem., 1892, 193; I'liarni. A.-t. 

Helv. 1928, 3); As, 20 mg. in 100«. fre.sh plant and 54 mg. in tlrv; 

Compt. Reiid., 1914, 268 |C. C, 1914. II. S85). 
Vigna catiang Kndl. ; Leguiuiiiosaj ; (S.-Rajaniaslia, II.-Lobia, B.-Barhati, 

Bo.-Lobeh, M.-Caramuuny-pyre) ; diur. 
Vinca pusilla jVInrr. ; Apoeynaceu; ; (S.-Sangkha-pliuli, M.-ICapa-vila) ; 

n-,et! fii lumliago; alk; ItZecfe<2. Lamis, Piaiiicut. 1899, 49, 
V. rosea Linn. (P.-Rattanjot Bo.-shada-phul, M.-Billa-gauneni) ; leaves 

— applied to wasp-sting ; alk. — heart poii-on ; Jleded. Land*. l'lanteiit. 

1899, 49. 
Viola cinerea Boiss. ; Violaeeuj ■ (l'. & Bo.-Banafslia) ; use sanie a;> "V. 

ODOKAtA 

' V. odorata Lilin- (H. S Bo.-Banapsa, B.-Bnnosa Td.-Vayilettu) ; tlmvm 

— a>lrni., demule., diaphor., diur., n?>ed in Ijiliousnes* and luun 

troubles; glucd., mcthvl s-alk'vclic ester; Sebini, Ber., 1926, 125; 

1929, 109; Ari-li. I'lianii., ISS'l, 378; Amer. Jr. Pliarni. 1909, 181; 

Pharm. Centralh. 1922, 577. | 
"V. serpens Wall. (H.-Banufsha) ; ttseil in biliotis and pillnionai'v afk-ctiulls. 
V. tricolar Linu. ; glucd.; J, C. S., 1897, 1134; Ber., 1S83, 16S5. 
Vlscura album Liun. ; Loraiithaceie ; (H.-Bliauga, Iml. Baz.-Ki- t -miss > 

P.-Kahbaiig) ; tonic, antisp., emetic, purg., narcotic, used in 

hremor. ; As; Compt. Reiid. 1912, 291; C. C. 1912. II. 1291; Compt. 

Rond. 1907, 941; 1912, 291; C. C. 1918, I, 555. t 
"V. articiilatum Bnrm. (H,-Pudu, Saiith.-Kutkonijanga'l ; givcn iu fever 

witli aching limbs. 
V. monoicum Roxb. (H.-Kuclile-ka-inalaug, M.-rulluri) ; subt,t. for Nux 

voiuica, pnisonous ; Jr. dc- Phanu. 1860, 113. 
V. orieutale Willd. (H.-Batida., M.-Rruidara Bandinika) ; used luedicinally. 
Vitex glabrata Br. (B. -Goda, Bo.-slleras, M.-Luki) ; bark & root— astrin. 
iV. lencoxy Ion Linn. ; Verhanacete; (M.-Mylellul ; bark and root— a*trin., 

root — in intermittent fever, leaves — smoked iu catarrlt and lieadaclie, 

fruit — as verniifuge.t 
V. negundo Linn. (S. & II.-Nirgutuilii, B.-Nishiuda, Bo.-Nirgnndi, II.- 

Nirimolichi) ; in scorpion-sting, alter., arom., expeet., febge., tonic; 

alk.; Pharm. Ind. Vol. III, 72; Jleded. Lands. l'lanteiit. 1900, 31. t 
V. peduncularis Wall. (H.-Nagbail B. -Goda M.-Navaladi) ; formerly subst. 

for qninine.' p 
V. trifolia Linn. (S.-Surasa-vrikslialia, H.-rani-ki-saliLhalu, B.-Pani-sa«i- 

alu, IU,-Nirnodichi) ; nse sanie as V. nkgun'DO ; cssen. oil, alk.; 

Sehim. Ber, 1894, Oet. 74; Meiled. Landa. Plauteut. 1900, 31.; Jr. 

Soe. Cliem. Ind. 1921, 411. t 
Vitis atlnata Wall. ; Ampelidem; (Bo.-Kole-zan, M.-Kokkitayaialu) ; diur., 

alter. 
V. araneosa Dalz. (H.-Kauraj, Bo.-CUamar-inuli) ; eooling, astrin. 
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Vitis caruosa Wall. (H.-Amabbel, B.-Amal-lata, Bo.-Ambat-bit, M.-Kurn- 

diutia) ; applied to boils. 
V, indica L,inn. (H.-Jangli-augur, B.-Amluka Bo.-Randrakslia, M.-Shem- 

bara-valli) ; alter., diur. 
V. latifolia Roxb. (D.-Govila, M.-Bedisativa) ; alter., diur. 
V. pallida W. & A.; (Jl.-ChumiatnpuvaUi) ; used in rlieum. 
V. pedata Vahl. (S.-Godlmpadi, B.-Goalilata Bo.-Gorpadvel, M.-Edakula) ; 

leaves — astrin., refrig., used fov ulcers. 
V. quadraugiilaris Wall. "" (S.-Asthisanhara, II. & B.-Harjora, Bo.-Har- 

saakar, JI.-1'irandai) ; alter., stomcli., in irregular meustruation, 

root— used in fraeture of bones. 
V. setosa Wall. (H.-Harmel, Bo.-Khaj-goli-cha-vel, M.-Puli-peraudail) ; 

used in indolent luinours and in giiinea worms. 
Y. tomentosa Heyne. (Sautu.-Glioralidi, M.-Atukula-badilu) ; used for 

swellings. 
V. vinifera Linn. (S.-Drakshya, H. & B.-Aiigur, Bo.-Drakh M.-Draksha- 

pondu) ; denudc, laxt., stomcli., in scorpion-sting, useful in wasting 

diseases; As — 1),05 mg. iti 100 ccm. fruit juice ; Arbeit Kaiserl. 

Gesundheitsamt , 1909, 304; (C. C. 1929. II. 1085); oxalic acid in 

Miripe frnits; Ber. 1876, 982. 
Vohitarella divaricata Benth. ; Compositoe; Ind. Baz.-Badaward; tonic, 

aper., febge. ; alk.; Pliarm. Ind. Vol. II, 307. 

Vagatea spicata Dalz. ; Leguminosse ; (INI. & Bo.-Vagati) ; bark — in skitr 

diseases,' ruot — in pneunioiiia. 
"Walsura piscidia Roxb. ; Meliacese; (Bo. S: M. -Walsura) ; stim., expcct., 

emmeu., emetic, used iu skiii diseases, fish poison. ; saponin. ; 

l'harra. Inci. Vol. I, 341; Meded. L,ands. Plantent. 1900, 31. f 
Webera corymbosa Willd. ; Rubiacete; (M.-Kura) ; leaves — used iu skin 

diseases. 
Wedelia calendulacea Bess. ; ComposiUe ; (S.-Ritabhringi, H. & B.-Bhan- 

gra, Bo.-Pivala-bhangra, M.-I'ostaley-kaiantagerai) ; leaves — in cough 

and in skin diseases. 
Wikstroemia indica C. A. Mey. ; Thymelteacete. 
Withania coagulaus Duual. ; Solaiiacete; (H.-Akri, B.-Asvagauda, Bo.- 

Kaknaj ll.-Amukknra) ; emetic., alter., diur., coagulates milk; Jr„ 

Pharm. Chim., 1885, 563; Proc. Rov. Soc. 1883, 55; Pliarm. Jr: 

1883, 588; 1884, 506. f 
'W. somnitera Dunal. (S., B, & Bo.-Ashwagandha, H.-Asgandli, M.-Araku- 

lang-kalaug) ; used in rlieum., sanile debility, tonic, astrin., apbro- 

dis., in scorpion-sting; alk.; J. C. S. 1911, 490; Arcli,. Farm. Sperim.. 

1924, 151. t 
Woodfordia lloribmida Salisb. ; Lythracerc; (ft.-Dhataki, H. & B.-Dliai. 

Bo.-Dbauri, M.-Jargi) ; astrin., used in dysen., menor. 
Wrightia antidysenterica Grah. ; Apocyuaceas ; " see Holarrhena anti- 

DYSEN'fERICA. 

W. tinctoriaBr. (S.-Asita kutanja, H.-Milha iudarjon, B.-Indrajav., Bo.- 
Kalakado, JVI.-Vetpala virai) ; astrin., stomeh., tonic, febge. ; indican;. 
Ber. 1879, 2311 ; Cbem. News, 1878, 223. f 

W. tomentosa Rcein. ; ApocyauaceK ; (M.-Tlionthapala) ; used in snake- 
bite an scorpion-sting. 

Xanthium strumarluin Linn. ; CompositEe; (S.-Arishta, H.-Chhota-gokru- 
B.-Bon-okra, Bo.-shankeshvara; M.-Marlu-mutta) ; diaphor., sedative,. 
sudorific, sialog., in scorpion-sting; glued. xaiithostruinarin, oxalic- 
acid; Apoth, Ztg. 1891, 133; Ber. 1881, 2587. f 
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Ximenia americana Willd. ; Ulai-iiue; used a* a MibsL. for sandalwoud ', 

C. C, 1913, I, 940; 1917, II, 303. 
Xylia dolabriformis Hciith. ; Feguminosa;; (fi.-Sdmsapa, !I.-Irul) ; decoct. 

of the bark — uscd iu worms, leprosy, vomiting, diar., goiior., ulcers ; 

oil Irom sceds—'m rheum., piles and leprosv. 
Xyris anceps Lamk. ; Xyrideai; (M.-Kochelaclu-pullu) , leaves— boiltd in 

oil— uscd as a remedy in itches, leprosv anti skin discases. 
X. indica Finu. ; Xyrideie; (S.-Daduuiari," H.— Dabi-dulea, B.-Cliina 

glias) ; cure for ringworm. 



Yeast Toddy. (II. & Dec-Sendlii, M.-Kallu) ; puultk-e applied to 

gaugrenous ulcerations. 
Yucca gloriosa Finn. ; Filiacete; fruit — puvg., root— detergeut. 



Zanonia indica Linu. ; Cucurbitacefe (S.-Dirghapattra, H.-Chirpoti Bo- 

ehiraputi, M.-Peuarvalli) ; aper., antisp., beueticial in asllima and 

coagh, antid. to venomons bites. 
Zantlioxylum acanthopodium DC. ; Rutacece; (H.-Tumra, B.-Tambul) ; use 

same as Z. Ai v ATUM; essen. oil; linalool,' dipeuteue, ciuuauiic metliyl 

ester; Ind. For. Rec., 1922, 111. -j- 
Z, alatmu Roxb. (S.-Tumburu, H,-Tejmal, B.-Nepali dhauia) ; arom., 

touic, in fever, dyspep., cholera ; Ind. For. Rec, 1922, 111. 
Z. budrunga Wall. (S.-Tinaburu, H.-Budruug, B.-Tambul, JI.-Retsa- 

maram) ; astrin., slim., stonich. ; alk. 0.24%; Ardi. Fliarm., 1919, 

260; Ind. For. Rec, 1922, 111. f 
Z. hamiltonianum Wall. (Nep.-Purpuray timur); use same as Z. aiatum. 
Z. ovalifolium Wiglit. ; use same as Z. aiatum ; cssen. oil ; Iud. For. 

Rec, 1924, 12; Chem. & Drug., 1925, 457. 
Z. oxypliyllum Edgw. (Nep.-Timur) ; use same as Z. alaTUM. 
Z. rhetsa DC. (Bo.-Tessul M.-Rlietsa-maram) ; stim., astrin., stonich-, 

arom. ; esseu. oil ; Jr. Ind. Iust. Sci., 1925, 143. 
1. triphylliim Wiglit, ; use same 'as Z. kheTSa. 
Zataria multiflora Boiss, ; Fabiatte; (Ind. Baz.-Saatar) ; arom., stim. r 

diaplior. ; arom. cssen. oil; Pharm. Iud. Vol, III, 115. 
Zea mays Finn. ; GramincoE ; (S.-Yavanala, H. & B.-Bhutta, Bo.-Makai 

M.-Makka-seholam) ; stigmas — diur., used in diseases of bladder ; 

As— 30 mg. in 100 g. fresh coru; Compl. Rend. 1914, 268 (C. C. 

1914. II, 885), 
ZehneriahookerianaA.ru.; Cucurbitacete ; (C. P.-Ban-kudri) ; used in 

fever and diar. 
Z. umbellata Thw. (S.-Gumthi, H.-Tarali, B.-Kuudari Bo.-Gametta, M.- 

Tid-dauda) ; stim., dcmulc, root— iu spermatorrlioea. 
Zeuxine sulcata Fiudl. ; Orclvidcn^ ; (B.-Shwet-lmli) ; locally used as 

salep. 
Zingiber casiinumar Roxb, ; Scitaminere; (S.-Bon-adraka, H. & B.-Bon- 

ada Bo.-Nisan, M.-karu-allamu) ; use same as Z. OPFICKJAIJS ; 

esseu. oil; Fliarm. Iud. Vol. III, 427. 
Z. offlcinale Rosc. (S.-Ackakam, I-I.-Adrak, B. -Ada, M.-Inji) ; caruiin., 

in scorpiou-stiug ; K-oxalate; rharrn. Jr. Trans., 1892, 802; Schim. 

Ber., 1905, Oct. 34; Arch. Pliarni. 1882, 372; Jr. Ind. 1928, 251; 

J. C. S., 1917, 769.* 
Z. zerumbet Srnitli. (S.-Sthulagranthi, H. & B.-Mohabari baeh) ; use 

same as Z. officinaus. 
Ziziphora tenuior Finn.; Fabiata»; (Ind. Baz.-Mishki-i-tarainashia) ; ex- 

pect. ; aphrodis. ; esseu. oil; C. C, 1927, 1311. 



540 INDIAN MKD1CINAL PIyANTS 

Zlzyphus glabrata Heyne. ; Rhamineie ; (S.-Vatadalla, M.-Karukatla) ; 

u^eil m i v ai'hexia and vcJierial diseases. 
L. jujuba Lamk. (S.-ISadari, H.-Tiacr, B.-Kul, Bo.-Eor, M.-Elandap) ; 

aslrin., stoinch., m sc<>rpiun-sth:isr.-|- 
Z. mimularia W. & A. (S.-Bolakapriya, H.-Jarheri, JL-Parpalli-^idcla) ; 

cooliucf, astrin., used in bilious affections. 
Z. amoplia llills. ( v S.-Sritjalakoli, H.-Makai, B.-Siaknl, M.-1'aragi) ; 

heals fresh wounds. 
'L. rugosa Lamk. (H.-I)haura, Bo.-Tnran) ; flowers — used in nieiior. 
Z. vulgaris Lamk. (S.-Souliira, II.-Kandiari. Ro.-Unnab) ; frnits— demulc, 

expect. 
Zornia diphylla Pers. ; Loguminosa? ; (Santh.-Tandi-jhapni, M -Nelam. 

mari) roots. — induce sleep in clrildren. 
Zygopliylliim simplex Limi. ; Zysophylletu; (P. & Bo.-Alethi) ; leaves - 

used m ophthalmia. 



SECTION II 

INORGANIC PRODUCTS 

Used in the Indigenous Meillcine 

Aciduin arseniosuin (S.-Sankhavislia, H.-Sankliya) ; slonich., nenekmu:, 

alter., autiper., cardiac, respirator!-, intestinal and sesuai btiui. 
Acidum hydrochloridum (Jl.-ljoppootniva.num) ; s-tonidi., tonic. 
Adamas — Diamond (S.-Heeraka, II.-Heera) ; stim., tonic, 
Akakiya — A red stone ; used as a tonic ; said to eontain irou. 
Alkaline ashes — Amongst these may be inentiuned ptarl at.li or alknlmc 

earth, barilla, kelp (bromine and iodinc a->h|. 
Alunien— Aluni (ft.-Spatikari, H.-1'hitkari) ; astriu., cau&tic, kc-mostntie. 

antisei^. 
Alumen exsiccatum— Burnt alum ; astriu., caiistic, cheeks unhealtliy gra- 

nulations, used in ulcers. 
Aluminii siiicas— h'chpae (K.-Salaid mitti, Bo.-Kbadu, JI.-Namcra) ; used 

as dustiug powder. 
Ammonii chloridum (S.-Nnvasara, H.-Navasadara) , alter., expecr., 

cholag., purji-j useful in fever, spleen, liver, ctc. 
Antimoni i snlpbidum— Kermes mineral (S.-Srotonjana, H.-Anjau) ; used. 

for eye diseases. 
Argeutum — Silver (S.-Rajata) ; tonic, stim., aplirodis., n^ed for ulcers. 
Arsenii disiilphidum or Arsenicuin rubrum- -Realgar (S.-JIanusliila, H.- 

L,al haralal) ; alter., febge., tonic, giveii in coutdi, asthma aud skin 

disease. 
Arsenii trisillphidum — Orpiment (S., E. & Bo.-IIaritala) ; alter., febge., 

emuien. 
Asbestos (Bo.-Sbakha palita) ; applied to ulcers. 
Asphaltum (ft.-Silajit, II., B. & Bo.-Silajita) ; antisep., auodyne, tonkj 

expect., diur., used in diabetes. 
Aurmu — Gold (S.-Suvarna, 'II, S; B.-Sona) ; uerve tonic, aplirodis., 

emmen., alter. 



Barilla; see Soda cvrbonas impuka. 

Borax (S.-Tunkana, II. & B.-Sohaga) ; diur., euunen,, astriu., antacid, 
loeal sedative, antisep. 

Calcii cnrbonas— Clialk, Marble (H.-Vilati-chmia) ; used in dyspep., 

acidity, gout, rickets, exterually desiceaut, absorbent and antacid. 
Calcii hydras — Slaked lime; in diar., clir. dysen., vomiting, serofula, 

in washing ulcers, burns aud scalds. 
Calcii sulphas— Gypsum, Alabaster (S.-Sanjirahat, H.-Siifed pathar) ; used 

in fraeture and 011 swolleu parts, mtenially as astriu. 'and antacid. 
Calciiim c-xide—Quiek lime (S.-Sudha, Slutdliakshara, H.-Kali-ka-cliuna) ; 

antacid, in painful and gouty joiuts, rhigworm and as depilatory, 

in jauudice, acidosis, urinary trouble, eiilarged glands. 
Carbo ligni— Wood charcoal (H.-Lakrika-koyelah) ; used in dyspep., 

diar., dysen., typhoid fever. 
Clay (S.-Krisliuamri'trika, H.-Cliiknimati) ; used in dyspep., leucor., to 

relieve bleeding from internal organs. 
CupTi sulphas— Blue vitriol (S.-Sasyaka, l'utta, II, -Nila thotha) ; astrin., 

emetic, antisep., externally stim., styptic, caustie. 
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Cuprum— Copper (S.-Tamra, H.-'famba) ; astrin., sedative, alter., antisep,, 
cmetie, purg., esternally in pilcs, leprosy, skin diseases and ozcena. 

Ferri sulplias — Green vitriol (S.-Kasisa, H.-Hara-tutia) ; hseinatinic, 

tonic, astrin., esternally ili skin diseases. 
Ferrosoferric oxide or Ferri peroxidiun rubruin — Iron rust (S.-Manduram 

H.-Loliaka) ; in astlmm, general debilily, fevcr and lieart disease, 
Ferriim— Iron (S.-Laulia, H.-Loha) ; alter., astrin, tonic, restor. 
Fernun sulphuratum — Iron pyrites. (S.-S\vaniamakshika, H. & Bo.- 

Sonamukhi) ; tonic, alter., useful in aiucmia, levicor., uriuary 

diseases, asoiles, anasarea, prurigo, eye diseases. 

Gopicliandan (S.-Sboraktri, Il.-Panisoka) ; used as dusting powder. 
Gypsum selenite— Plaster of Paris (H.-Kuluar) ; cooling, given as gruel 
iu fever. 

Hydrargyrum — Jlercury (S.-I'arada, H. -Para) ; tonic, alter., purg., 
cliolag., autiphl., antisep., sialog. 

Jade (H.-YaslmO ; licjuor — drunk from a jade or agate cup is supposed 
to allay palpitation of lieart. 

Kaolimim — Chiua clay (B.-Gainika) ; for cholera, dysen., diar., septic 
wouuds. 



Lapis lazuli (H.-1/ajward, Bo.-Rajavaral) ; astrin., refrig., externally 
applied to ulcera; ultraniariues. 

Magnesia; laxt., alter., aphrodis. 

Magnesii disilicas — Serpentiue ; used for diseases of liver. 
Mica — Talc (8,-A.bhra, H.-Avrak, M.-Appracam) ; general tonic, alter., 
aphrodis., restor. 



Orpiment: see ArSENU TR.isn,rHinuM. 

Fhosphorus: stim., powerfnl irrt. poison. 

Plumbi carbonas— Whitc lead (H.-Sufeda, M.-Velliyya) ; locally sedative, 

astrin. 
Plumbi oxidum — I,itharge (H.-Murdosing) ; astrin., cooliug, inseeticide. 
Plumbi oxidum riibrum— Red lead (S.-Raktauag, B. & Bo.-Sindivr) ; used 

in skin diseases. 
Plumbi sulphurntm — Galena (S.-Anjana, H.-Sunna) ; cosmetic for eyes. 
Plumbum — Lead (S.-Seesaka, H.-Sisa) ; astrin., diur., anthelm., exter- 

nally sedative. 
Potasii carbonas (S.-Yavakshara, H.-Javakliar) ; stomeh., laxt., diur., 

antacid., resol,, alter. 
Potasil nitras— Saltpetre (S.-Saindhava, H. & B,-Sora) ; refrig,, diur. 
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Realgar : see Aksiinic Msri/PHIDK. 

Saline earths : — 

Javakhara — Pota.sh rarbouate imijnre. 

Navasagara — Ammonium chloride. 

Papadknar — Pearl ash. 

Sajildiara — Carbonate of soda. 

S liorakhar — Saltpetre. 

Tankan khar — Borax. 
Saline substances : — 

Saindhava — Rocksalt. 

Samudra : bitter and' Jaxt. 

Vlt la-vana (S.-Krishna lavana, H.-Padelon) ; carniiii., aper., tonic, 
stomeh. 

Sauvarchala (Il.-Sonchal, Kala-nimak) ; fetomeb., digest., purg., 
dcnmlc. 

Rornaka (H. -Savaramith) ; laxt., dinr. 

Andbhid : in tlie composition of 'pancha-lavana' ; principally sulpliatc 
of soda. 

Gutika: stomcli., digest., laxt. 

Pansnja or Ushasuta : dcmulc, stim. stoinch., lnxt. 
Silicate of alumiiia, lime and oxide of iron (Ii.-Gill) ; use like 'lnultani- 

mati.' 
Silicate of alumina, magnesia and oxide of iron (II.-Glierumitti) ; refrig., 

astrin., absorb , antisep. 
Silicate of alumina and oxide of iron (S.-Gairika, H.-Germnati) ; for re- 

lieving bleeding from internal organs. 
Silicate of lime (H.-IIijrata hau) ; cooling, demulc, extemally in skin 

diseases. 
Silicate of magnesia — Soap stone (H.-Singe jerabata) ; astrin., desiecaut, 

btyptic, internally in dysen., diar., meiior., lencor. 
Silicate of magnesia and iron — Serpent stone (S.-Gorocbana, H.-Pcdaru 

bazara) ; nerve tonic, astrin. 
•Silicum — Silicon; used botli internally and externally. 
Soda carliouas impura (S.-Sarjikaksbara, H.-Sajjikhar) ; antacid, alter., 

dinr. 
Sodii cliloridum — Common salt (S.-Lavana, H.-Nimak) ; antisep., atitiper., 

anthelm. 
Sodii chloridum impura — Rocksalt; (S.-Sahidliava, H.-Sedhalon) ; car- 

min., stomcli., digest., catli., emetie. 
Sodii fluosilicas; antisep., anthelm., deod., styptic., disinfeetant. 
Stannum — Tin (vS.-Vanga, H.-Rang) ; in diseases of the genito-urinary 

organs, blood and lnngs. 
Stannic sulphidum — Mosaic gold (S.-Svariia vanga) ; in complaints of 

generative organs of both male and female. 
Snlpftur (S.-Gandhaka, H.-Gandak) j bitter, iucreases bile, laxt, alter., 

diur., inseeticide. 

Zincum—Zinc (S.-Yashada, H.-Jasta) ; in eye diseases, debility, uriuary 

disorders, astlmia. 
Zinci carbonas— Calamine (S.-Kharpara, H.-Kala khaparo) ; uerve tonic, 

alter., used in syphilis, serofula alid skin diseases. 
Zinci oxidum— White zinc (H.-PutLy) ; exterually as a mild, soolhing 

astrin., internally as a nerve tonic, sedativa, atitisp., astriu. 



SEOTION III 

ANIMAL PRODUCTS 

Used in the Iiidigenons Medicine 

Achatiua £ulica. — Land snail (Bu.-Nakhala) ; shell — used for preparing 

medionted oil. 
Acipenser liuso -Linu. or A, Stebatus — A flsh from which Isinglass is 

manufaetured. (II.-Maehhika-siras, Bo.-Aisiuglasa, M.-Minvajaram) ; 

nutri., demulc, emril., giveu in chr. diar. ; similar to albumen, 

cmitaius pure gelatin. 
Acridotheres ginginiamis Luth. — A bini (S.-Atipakshi, Saral pakhi, B,- 

Gang-salik, Ram-salik, Tlo.-Ilagali-pakshina) ; ilesh — cardiac stim.,. 

heuefidal in 'vitiated wind and cough.' 
Adeps — Lard. (B.-Charbee) ; for ointments; coutahis olein, palmitin, 

margarin, stearin. 
Adeps laiiie anhydrosus— Anhydrous wool fat ; coutahis cholesterin. 
Adeps lante hydrosus — Hydrous wool fat; emol.; coutahis lanolin; 

cholesterin, pahnitic, stearie, oleic and valerianic acids. 
Agama agilis — Saud lizard (Bo.-Sarado) ; asli — used as nerve tonic,. 

stim., aphrodis., iti spermatorrlu'ca. 
Albumen — emol., demulc, nutri., aulid. for copper, zinc, percbloride 

of irereury and creosote poisouing. 
Alectoris groea Meistier — Bartavelli (S.-Upachakra, B.-Cbakor) ; flesli — 

astrin., generative ui strength, sloincli. 
Ambergris — Ambergris. (S.-Amher-sugandah, H., B., Bo. & M.-Amber) ; 

stim., antisp., giveit in high fever; auibrein. 
Anabas scandeus Daldorf. (S.-Kabayee, H.-ivahai, B.-Kai) ; flesb — astrin., 

demulc, easily digestible, cardiac «t ini., slig'ht bilious and alleviative 

of wiud. 
Animal flesli : — 

(a) Jaiigla or land animals; astrin., digest., constipating 

(b) Aimpa or water animals; demulc, fattening, sootbing. 
Antigone antigone Linn. — Indian Crane (S.-Sarasa, B.-Saras) ; flesh — 

diffieult to digest, antibil, heuefidal in diar. and piles. 
Anser indicus Latli. — Gauder or Drake (S.-Hansa, B.-Hans, Bo,-Ballaki) ; 

flesh — stim., diffieult to digest, demulc, nutri., pblegm., correetive 

of voice and alleriative of 'vayu' ; egg — stim., easily digestible, 

cardiac stim., apbrodis., beneflcial in cough, beart disease, ulcers. 
Antilope cervicapra Linn. — Indian Autelope or Black Buck. (S.-Bna- 

mriga, H.-Farisail Ilarin) ; flesb — astrin., stotneh., useful in fever, 

ulcer, pbtbisis, piles, janudice, cough. 
Apis mellifera — The Iloney Bee; hrmey— nutri . , demulc, laxt. ; cspecial- 

ly for cliildren, useful in application to ulcer. 
Aqinis asiuus Linu. — Ass (S.-Gardhava, H.-Gadba) ; milk— storneh., 

cardiac stim., useful in wind and pbtbisis; glice — astrin., stim., 

antiphlcgm., easily digestible; flesli— cardiac stim.; urine — stim., 

stomeh., useful iu gout. 
Aredeola grayii Sykee.— Heron (S.-Kranucha, B.-Konch Bak) ; flesli— 

used in fever, pbtbisis, cough, uedenia, loss of appetite, swoon and 

stone in the bladder. 
Arlus arius Hain. & Buch. — Fisb (S.-Ari-matsya, B.-Armach) ; flesh — 

difficult to digest, demulc, cardiac stim., improves memory, wind 

and phlegm. 
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Atliene brama indica— Owl (tf.-Ulooka, B.-Pecliak) ; flesh— stim., produces 
'vayu', cholag. ; nseful in u.-denia, insauity and lms of semen. 



Karlnis sophore Ilam. & Budi.— Pish (S.-Proshti, ll.-Punti-inaclild ; 

sweetish bitter, demulc, autiphlegni., alleviative e£ 'vayu' and 

beiieiicial iu the diseases of mouth and throat. 
Bezoar— Serpent stone. (II., P,. & Bo.-Gorndnm, jr.-Gon.diana) ; eiul- 

ing, arum., preserihed in iniscarriage. 
Bivalve shell (S.-Sukali, Bo.-Chhipa, l'.-Sip) ; chhipa bhasnia— itsed i" 

depilatory pasles. 
Bombys mori— Moth. The ehryt,alis is the silk pod. (R.-Pat, Bo.- 

Resham na potali, M.-Putloo pudiie) ; slyptic, touic, astrin., chedcs 

profuse ineuslruatioii, lencor. and clir. diar. 
Bos biibalus Linn.— Buffalo (S.-Mahisha, H.-Bhais, B.-Mahish, ir.-Puma- 

putu) ; flesh — stim., demulc, difncult to digest, cardiac stim., milk 

— rcfrig., dLfiicult to digest, demulc, cardiac stim., aphrodis., 

phlegm., hypnotic 
Bos taurus 1/inn. — Cow _ (S.-Go, Gabhi, B.-Gorul ; milk — demulc, nutri., 

cardiac touic, excitivc of niemory ; ghee — stomch., irutri., antibik, 

touic, improves vncninry; flesh-»-uReful in fever, disea^c of the no'-.e, 

eough, phthisis and eatarrh ; cow-dung — used in burns and wouuds ; 

urine — see urine. 



Callichrous pabda Ham. & Budi.— Fish (S.-Parbata, B.-IVbda) ; flesh— 

demulc, cardiac stim. and oarniin. 
Camelns dromodariiis Linn.— Camel (S.-tTstra, H.-TJr, B.-T T t) ; milk— 

easily digestible, stim., atomcli., nseful in piles, ciiiema, worins, 

abdominal tiuuonrs, dropsy, phthisis and leprosy; ylirita — refrig., 

stomch., nseful in convulsion, worms, leprosy; urine — stim., bilkras, 

cardiac stim., useful in dropsy. 
Carcharodou carcharius Linn. — White shark ; oil— suhst. for ood-liver 

oil, riclier iu iodine and phospliorus than cod-liver oil hut contaius 

less bromine and sulphur. 
Castoreum — Dried preputial follicles of the beaver — Castor. (S.-Geiidha, 

IL-Gondbadustan, Iio.-Zanda bidastara, M. -Kasturi munai) ; nerve 

stim., antisep., ctmucn. ; contaius a. volatile oil, acrid bitter lesiu, 

caslorm, cholesterin and salicin 
Catla-catla Ham. & Budi.— Fish (S.-Katala, B.-Kalla) ; flesh— stim., 

difficult to digest and benefieial in disturbauce of the three luimours. 
Capra-aegagrus Gmeliu — Goat; flesli — noivrishiug, cardiac stim., milk — ■ 

sweet, cooling, astrin., beneficial in fever, bile, cough, consumptiou 

and dvseu; 'cliagaladya-ghrita' — specific for uervous debility. 
Cephalopoda. see OS SKPIE. 
Cera (S.-Siktha, H.-Mom, Bo.-Mum, M.-Mellugu) ; emol., demulc, 

contaiu hydrocarbons, cerotic acid, myricin, ceryl alcoliol. 
Cera alba — Wliite bee's wax ; local applicatiou for fistula. 
Cerevesia lactis; see Kumyss. 
Cervus dama Linu.— Hart's Horu (S.-JVTrigasringa) ; in cough, astlima, 

low fever, phosphaturia ; contaius phospliate of lhne. 
Cervus elephus or C. equimis — Stag's Iloni (S.-Saniberasinga, H, -Bara- 

singa) ; local astrin., scdative, internally nerve and blood touic ; 

contains calcinm phosphate. 
Cetaceum — Spertuaceti ; demulc, emol. ; contaius cetyl alcohol combined' 

witli palniitic acid. , 

35 
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Chelonia — Turtle (H.-Kachakru) ; fat— -used in scrofula, rickets, tttKenifa 

and pulmonary affectkm-.. 
Clamator jacobinus Bodd. ; Aegithina tipliia Linu.— Swallow (S.-Chataka 

H.-Tokka, B.-Chatak) ; flesli — refrig., stomch., cardiac stim., nutiri., 

in epistaxis and «lilej>m. 
Clarias batrachus Linn.— Fish (S.-Mndgura, B.-5'Iagui') ; flesh— dtamilc, 

ttsed in diar. 
Clupea ilisha Haru. S Bueh. (S.-Illisa, H.-Hilsn, H.-Itis) ; flesh— demul c .„ 

stomch., bilious, phlegm., earmin. 
'Coccus cacti— Cochineal insect (H.-Beerbougli tee, Bo.-Kiramaja, M.. 

Coehinil puchi) ; sedative, autisp., in neuralgia and whoopmg congh; 

"L'Ontains carinine ov rarmiiiie acid, eoceerin, myrestin, fat and iattv 

acids. 
Colilmba domestica — Pigeon; (S.-Kapota, II.-Kobutar, B.-Payra) ; flesh— 

demulc, tonic, cardiac nutri., in constip., beneficial in phlegm., 

hile, vitiated blood and wind, leprosy, prohihited iu juundiee 
Corallium nibrum — Coral (S.-Fravala, H.-Parvara, Bo. S: M.-Povale) ; 

antacid, astrin., laxt., dini - ., liervc tonic; contaius carboiiate of liine, 

magnesium carboiiate, oxide of irou. 
Corviis--splendejis--spleiidens Vieill. — Crow (S.-KAka, B. -Kak) ; flesh— - 

stomch., nutri., cardiac sthu., beneficial in ulccr, phthisis and eye 

diseasc 
Crocodilus porosus Schncid — Crocodile (S.-Kuinbhira, B.-Kumir) ; flesh — 

demulc, refrig'., beneficial in vitialed bile. 
Crocopus plioeuicopterus Lalh. — The greeii dove (S.-Harita, H.-IIarial, 

B.-Hathela Ghugu) ; flesh — astrin., refrig., easily digestible, pro- 

duces 'vayu' aiid alieviates thirst and epistaxis. 
Cyprasa moueta Jjiim. — Shells, Cowry (S.-Varatika, H.-Cowrie, Bo. & M.- 

Kavdi) ; cowri bhasma — used in dyspep., jauudice, enlargcd spleen 

atid liver; cnntains phosphate, fluoride and carboiiate of calciuiu, 

magnesium phosphate, mangauese. 

Elephas maximiis— Elephant (S.-Hasti, B .-liati, Bn. & M.-Aane) ; teeth 

ash — astrin., iu lenoor., used iu jaundice, conjunetivitis and sterility 

in woiuen. 
Eqmis caballus Ivinu. — Horse (S.-Asva) ; milk — stim., deinulc. ; urine — 

tiitter, stim., simch., purg., beneficial iu ringworm and iutcsthial 

worm. 
Eudynainis scolopaceus Binn. — Cuckoo (S.-Kokila, H. -Koil, B.-K.okil) ; 

flesh — phlegm., antibil. 

Fel bovinum pitriflcntum or Fel tanvi depurattis— Purified' Ox-Gall (S.- 
Gorochauani, H.-Zehar-mclira, Bo. & M.-Gorochana) ; laxt., aiitisp., 
cholag., cooling, arom., used in convulsions, hysteria. 

Fel bovis— Fresh Ox-Gall (H.-Bail-ka-sofra). 

Felis tigris Linu. ; Tiger fat is used iu leprosy, iu rheum. 

Francolinus pondiceriaims Gniel. — Partridge (S.-Tittiri, B.-Titir, M.-Toluk 
petta) ; the flesli of the wliite varietv is astrin., refrig., denmlc, easily 
iligestible, coustipatiug, cardiac stim., improves meniory, beneficial 
iu cough, phthisis, fever, epistaxis and hiccough. 

Gallus baiikiva Zcuun. — dcnotes wild fonu of the genus. The Indian 
doinestieatecl gamc-cock is knowu as Gallus pugnex = Gallus pusillus 
of Lmuceus; egg— (S. & B. -Diraba, H. -Anda, Bo.-Beduu, Sl.-Motte) ; 
emol., demulc, laxt., nutri., contains albnmen, mucus, fat, sugar, 
estraclive uiatter, lecitliiu. 
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■Gallus dotnesticus— Fowl ; flesh— ^tim., demulc, eaidiae stim., nutri., 
beneficial in disturbauce of the threc humour,, phthisis, vomiting 
anti reiuitteut fever. 



Halicore dugong Erxleben; Dugong oil or oil of Sen Hul: Mibst. foi 
cod-liver oil. 

Hirudinaria (Poeci(obdella) grauulosa Savignv— Leeeh fS.-Jaluka, H., B. 
& Bo.-Jnlu, M.-Attei) ; antiphl. anticoagulrmt. 



Iris uobilis ; see Ccm.vrj.juM ritbiujm. 



King=fisher; (B.-Macch ranga) ; flesh— refrig., demulc, useful iu 
epislaxis, tjroduees 'vayu'. 

Kumyss or Kumiss ; fermeuted mare's or camel's tuilk — dicletic, rektor., 
given in diabetes, _ irritability of stomach and vomiting ; contains 
alcohol, sugar, lactic acid, salts, carbonic acid, ether. 



Lacca; sce Coccus iacca. 
Lactus— Milk (S.-Dugdha) . 

Black cow's milk — good for 'va_vit.' 

Goat's milk — useful in phthisis, chr. diar., vomiting m chvldven. 

Ewe's milk — useful in rhevim., hacking cough. 

Sheep's milk — useful iu obesity, flatidenee and gounr. 

Ass's milk — useful in general debility, cough, chr. lironclit. 

Mare J s milk — useful in rlieuin. of extremities. 

Camel's milk — useful in drops}', a.stlima, general scrofu lou s comli- 
tious. 

Human inilk — refrig., stotnch., demulc., beneficial iu cye diseases 

aud epistaxis, recommended in chr. asthma and consmnptinn. 

Elephant's milk— beneficial to eyes. 
Lepus ruflcaudatus Geoff. — Rabbit (S.-Sasaka, B.-Khargosh) ; flesh— 

refrig., astrin., stomch., cardiac stim., beneficial in fcver, jaundiee, 

diar. with iever, phthisis, cough and piles. 
Lobeo rohita Haui. & Jmch.— Fish (S.-Rohita, H.-Rahu, B.-Rui-machli, 

M.-Erammul) ; flesh — astrin., sliglit stim., difficult to digest, 

demulc, cardiac stim., strengthening, slight bilious, beneficial iu 

vitiated wiud ; bile — laxt., in bilious remittcnt fever. 



Macacus rhesus — Moukey (S., H. & B.-Bauar) ; flesh — difficult to digcst, 
haeniatinic, beneficial iu evc diseases, phthisis, cough and piles. 

Mei— Honey (S.-Madhn, H. & Bo.-Madha, M.-Taan) ; demulc, laxt., 
nutri. ; contains various sugars. 

Mei depuratum — Clarified Honey; demulc., laxt., nutri.; contains various 
sugars . 

Moschus moschiJerous Linu. — Musk-Deer; (S., B., Bo. & M.-Gorochanam, 
H.-Zeliar-mohra ; laxt., antisp., Kastm-i) ; diffusible stim., anodyue, 
antisp., expect., diaphor., diur., aphrodis. ; contains cliolester,in, fat, 
wax, gelatinous matter, albuminous principles, _ , 

Motacilla maderaspatensis Gmelin — cominoii Wagtail; (S.-Khanjana, . B.- 
Bond-ua-cha) ; flesh — laxt. and' beneficial iu diseases originated from 
vitiated plilegm aud bile. 
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Mugil plailiceps Cuv & Val. — Fish (S.-Bhokani, B. -Bilangan) ; flesli—ra- 

frig., phlegui, difficnlt to digest. 
SIns rattus— Oilonse (S.-Mushika, H.-Clma, Mush, B.-Indur) ; flesh— 

demulc, cardiac stim., uscful m wornis and piles. 
Mutella occidentaljs (S.-lndravadhi, H.-Indragopa) ; nerve louic, antisp., 

uacd in paralysis. 
Mylabris chicorii — Mylabris beetle (H.-Teleuiiuakhi, M.-Puis-tarinai) ; 

suhst. for cantharides ; onntliaridin. (see pagc 193). 
M. pustulata — Cantharides (H.-T eleiii makhi) ; interrially stim., diur., 

ex.terually a povveriul and valuable counter-iirit., vcsicaut. (see page 

198) . 



Os sepie— Cuttle fish bone (S.-Saimtdrapliena, H.-Darya-kaf) ; antacid, 
astrin,, local sedative; contains ealciuni carbonatc, phosphate, sul- 
phate with silica. 

Ostrea edulis Linu. — Oyster — Tlie coinmon Indian species is O. gry« 
plioideg Schl. (H.-Sipi, B.-Jalasukti, Jhiiiuk, Bo.-Kalu) ; flehh— 
acrid, demulc, useful in phthisis, 'sula' and heart diseases ; asli— 
uscful in dybpep.; contains calcium carbonate, phosphate, sulphate, 
magnesium, iron oxide, alumina and silica. 

Ovls aries— Sheep (S.-Mesha, H. &. Bo.-Bbakri, JM.-A.edu) ; fle&b — refrig., 
difficult to digest, excitive of bile. 

Ovis vignei Batli,— Sheep (S.-Abika, Meslia, B.-Bliera, Mesh) ; flesh— 
difficnlt to digest, excitive of bile atid phlegm; urine — stim., beiie- 
ficial in leprosy, piles, 'sula', dtropsy, cedema andl gonor. 



Pala:mon curcimis Prawn. (S.-Chiugati, B.-Chingri) ; flesh— difficult to 

digest, constipatiug, cardiac stim., phlegm., beneficial in obesity, 

bile and vitiated blood. 
Passer domesticus Linn. — Sparrow (S.-Chalaka, H.-Chaburauja, B,- 

Charai pakbi) ; flesli — palatable, refrig., demulc, cardiac stim. and 

aphrodis. 
Pavo cristatus Linn. — Peacock (S.-Nilkantlia, H. -Mur, B.-Maur, Bo.Odor, 

M.-SIail) ; flesh — used for contracted limbs; grease — used medicinally. 
PearI — see Mytilus mae.garittfek.us. 
Perdix sylvatica— Bird (S.-Krakara, H.-Kayar, B.-Karkati, Bo.-Kar- 

dhanka) ; flesli — cardiac stim., improves memory and digestion, 

useful iri wind, bile and beneficial in epistaxis. 
PhaIacrocorax niger— Diver (S.-Valakaka, B.-Pankauri) ; flesh — demulc, 

difficult to digest, refrig., aLleviative of 'vayu'. 
Phasianus; see G-aiatjs. 
Physeter macrocephalus ; see Catacisum. 
Pinctada margaritif era Linn.— Pearl (S.-Mukta, H. & Bo.-Moti, M.- 

Muttu) ; asli— stim., tonic, aphrodis., laxt., sedative, cinetie, nutri., 

antacid. 
Pisces— Fish (S.-Matsya, H.-Machchi) ; river fish— difficult to digest, 

cheeks 'vayu', derauges 'pitta' and! blood, and causes bulky stool, 

slmllow water fish— derauges 'pitta,' tank aiid pond fish — palatable 

and cheeks 'vayu' and 'pitta,' lake fish— difficult to digest, fish 

near spring water — similar in properties to lake fish, well»water 

fish — deranges 'kapha'. 
Psjttaciila krameri Scop.— Parrot (S.-Suka, B.-Tia) ; flesh—easily diges- 

tible, refrig., stonich., cardiac stim., constipatiug, beneficial in 

cough and phthisis. 
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l*ana=tigrina (frog) , Bufo melanosticus (toadl ; (S.-Bheka, B.-I!vang) ; 
flesh— cardiac stim., phlegm., slight bilious, alluviates thirsi, gonor., 
phthisis, leprosy, vomiting. 
Rcniiet (H.-Paneermayu, Les). 
Reptiles. 

Lizard; flesh— tonic, stim., alter., iised in sypbilis; oil— aphrndis. 
Serpent poison; stim., used iu collapsc stage of fevcr and choleia. 
Gecko verticillatus Laur. (S.-Musali, B.-Takshakha, K.-Chipkuli, M.- 

Paillie) ; used iri leprosy. 
Mabuia carinata Schneid. — Indian Skink (P.-Regmalii) ; oil — restor., 

stim., aphrodis., astisyp. 
Varanus bengalensls Daud — Iguana (H.-Gosatnp) ; nsed in consump- 

tion. 
V. salvator; cures cutaneous disorders. 
Python reticulatus Schneid. ; gali bladder — used medicinally. 
Rhinoceros unicornis Linu. — The grcat one-horned Rhino (S.-Khargce, 
B. -Gandar) ; flesh — aslrin., difficult to digest, nutri., cardiac ttiin, 
and alleviative of vomiting and epistaxis. 



Saccobrauclius fossilis Bloch,— Fish (S.-Sringi, B.-Singi) ; flesh— demulc, 

easily digestible, cardiac stim., aphrodis., galaet, in dropsv, 

jauudice, bile, phlegm and wind. 
Saccharum lactis; see i,.vctus. 
Scilla serrata— Crab (S.-Karkataka, B.-ICankra) ; antibil., diur., laxt., 

htematinic, cardiac stim. and alleviative of 'vayu', 
Scomberomorus commersonii Lacep. — Seir fish (H.-Surmoyi, jM.-Konam) ; 

subst. for cod or shark oil. 
Scpia offlcinalis, see Os SEriE. 

Serpent poison (S.-Saqjavisha) ; see Snaku vknom, p. 439, 
Suake (S.-Sarpa, B.-Sap) ; flesh — stomch., benefidal in eye-discase, 

piles, worms. 
Spongilia — The Sponge (H.-Badala, Bo.-Vadulun) ; astrin. ; coutaius 

gelatine, albnmen and iodine. 



Taccardia lacca — Lac (S.-Laksha, B.-Gala, Bo. & M.-Lakh) ; given in 

haemateniesis, caries, 
Trichogaster fasciatus BI. Schn. — Fish (S.-Khalis, B.-Khalse) ; flesh — 

astrin., constipating, produces wind and alleviative of 'sula'. 
Turbinella rapa Conch (S. & Bo.-Shankha, M.-Sanka) ; anodyne, 

cannin., digestive, astrin. 
Turnix m. tanki Blyth. and Turnix dussnmicri Zemm. — Bird (8. -Laba, 

H.-Lawa, B.-Baterpaklii, M.-Labuwapetta) ; flesh — astrin., demulc, 

constipating, stomch. and beneficiat in disturbance of the tliree 

liuniours. 



TJnivalve; see Gastropoda. 

Urine (S.-Mutra, H.-Pesab) ; cow's urine — laxt., diur., used iu cirrliosis 
of the liver; goat's urine — for fever, headache; ox's urine — stomch., 
aised iu jauudice, worms, cedcma aud diar. ; horse's urine— bitter, 
stim., stomch., purg., used in ringvvorm aud intestiual wornis; 
human urine — stim., stomch., cardiac stim., useful iu wind, worms, 
skin disease. 
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Viverra zibettn Linu. — Cm-t cat (S.-C.aiulha mnriara, H. S: Bo.-Ladana) ; 
mietuous scci'etion--stini., aphrodis., antit,p. 

Whale (S. & II. -Timi') ; flesli— siim., dermilc, dirticult to digcst, conui- 
patiug, iuduoeh dyspep., cardiac ^titu., phlegm and carimu. 

Xanclius pyrum — Conch shell (S.-Saukha, H.-Sankh) ; flesh— dcmulc, 
cardiac s>tim., nutri., phlegm., usefut m plithisis, abdominal tumours. 



SECTION IV 

MISCELLANEOUS 

PLANT REMEDIES USED IN SNAKE-BITE 

A large uuuibcr of medicinal pianis have lieen used i u the 

treatnient of snake-bites ia Indian indigeuous medicine. With 

a view to Hud out whether the exaggerated claims put forwarJ 

on their behalf have any basis of tratli, Caius aucl Mhaskar of 

the Haffkine Institute, Bombay, (Indian Medical Research 

Meiucirs No. 19, Januaiy, 1931) have earried nut cxtensive 

pharmacological and toxicological iuvestigatious ou auiiaals. 

Healthy dogs weighing from 6 to 10 kilos were injected sub- 

cutanecusly with both Cobra and Baboia veuotns and the 

antidotal effects of the various remedi es on such auiiaals were 

noted. The remedies were administered iu strict conformity 

with the direetions laid down iu the Standard books of Indian 

medicine. The samples used i n these experiments were all 

obtained fresh from the gardeu or the bazar. For internal 

administration, a concentrated wateiy extract of the powdered 

plant was used. For external application, the concentrated 

watery solution was iustilled by meaus of a pipette into the eyes 

or nostrils of experiniental animals. Sometimes the fhiely 

ground powder was rubbed directly over the site of inoculation 

of the veuom. The dosage indicated iu the literature was 

adhered to by these workers as far as possible. A list of the 

plant remedies experimented upon is given below. The opiaiou 

of these workers is that uone of the following Indian plants 

recommended for the treatnient of snake-hite has any preveutive, 

antidotal or therapeiitic effect : — 

Abrus precatorius Linn., Acacia arabica W UH., Acacia eatechu 
Willd., Acacia coneinna DC„ Acacia farnesiana Willd., Acacia pennata 
Willd., Acalyplia indica Linn., Acanthus ilieifolius Linn., Achyranthes 
aspera Linn., AconiLum ferox Wall., Aconituni heterophylhim Wall., 
Acorus Calamus Linn., Actuea spicata Linn., Adhatoda Vasica Nfsg., 
JEgle marmelos Correa., Ailanthus malabarica D.C., Alangium lamarku 
Thiu., Albizzia lebbek Benih., Allium sativnm Linn., Alstonia schoJaris 
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R. Br., Alternauthera sessilis Br., Althiea officinalis Linn., Althrca 
rosea Linn., Amarantus spiuosus Linn., Amarantus tristis Lt'nn., 
Amarantus viridis Linn., Amonium subulatum Roxb., Anacardium 
oocidentale Linn., Anagallis arvcnsis Linn., Anamirta coi/culus 
H'. 8,- A., Andropogon rr.uricatua Retz., Andropogon schcenaiUhus. 
Linn., Aneilcma scapiflorum Wighi., Anisomeles malabarica R. Br., 
Auogeissus latifolia Wall., Anthocephalus eadamba Mig., Antidesma 
bunias Muell.Arg., Aquilaria agallocha Ro.vb., Areca cateclm Linn., 
Argemone misicana Linn., Al'isicma speeiosum Mart., Aristoloehina 
braeteata Retz., Aristolochina indica Linn., Aristoloehina longa Linn., 
Arislolocbia serpeivtaria Linn., Avtemisia maritima Linn., Artemisia 
vulgaris Linn., Arthrocnenuim indicum Moq., Artoearpus integrifolia 
Linn., Asparagus racemosus WilcL, Atalantia monophylla Correa, Bala- 
nites E.oxburghii Plalich., Baliospermum axillare Bhime., Balsamoden- 
dron roxburghii Arn., Bambusa arundinaeeii Retz., Barleria cristala 
Linn., Barriugtonia acutangula Gsertn., Bassia Iongifolia Willd., Bauhinia 
lomentosa Linn., Bauhinia variegala Linn., Benincasa cerifera Savi., 
Berberis asiatica Rovb,, Betula bhojpattra Wall., Bixa orellana Linn., 
Bojrhaavia diffiusa Linn., Bombax malabricum DC, Boswellia sevrata 
Rojcb., Bragantia wallichii R. Br., Brassica campestris Linn., Brassica 
nigra Koch., Butea frondosa Roxb., Butea supei'ba Roxb., Cffisalpinia 
bonducella Fleming., Cajanus indicus Spreng., Calamus rotang Linn., 
Calotropis gigantea R. Br., Calycopteria floribunda Latnk., Capsicuin 
annuum Linn., Cardiospermum halicacabum Linn., Careya arborea 
Roivb., Carum copticum B- 4" H., Caryophyllus aromaticus Linn., 
Cassia alata Linn., Cassia fislula Linn., Cassia oceidentalis Linn., 
Cassia sophera Linn., Cassia tora Linn., Cedrus deodara Loudon., 
Celastrus senegalensis Lamk., Cepkalandra indiua Naud., Cicer arieti- 
num Linu. j Cinuamomum tamala Nees., Cinnamomum zeylanicum 
Breyn., Cissampelos pareira Linn., Citrullus colocynthis Schrad., 
Citrus medica Linn., Clematis triloba Heyne., Cleome viscosa Linn., 
Clerodendron infortmiatum Giertn., Clerodendron senatmu Spreng., 
Clitoria ternatea Linn., Cocos nucifera Linn-, Coix lachryma Linn., 
Commelina obliqua Ham., Corallocarpus epigcea Hook.f., Cordia obliqua 
Willd., Coriandrum sativum Linn., Coscinium fenestratum Colebr., 
Costus speeiosus Smith., Cratava religiosa Forst., Crocus sativus Linn., 
Croton oblongifolius Roxb., Croton tiglium Linn., Cucumis trigonus 
Rwcb., Cuminum cyminum Linn., Curcuma aromatica Salisb., Curcuma 
longa Linn., Cyclamen persicum Miller., Cynodon dactylon Pers., 
Cyperus rottmdus Linn., Dsemia extensa R.Br., Datura fastuosa Linn., 
Dendrobium maorsei Lindl., Derris scandens Bcnth., Desmodium 
gangetieum. DC, Dioscorea oppositifolia Linn,, Diospyros embryopteria 
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.Pers., Doronicura pavdalianehes Linn., Elffiodendrcm glaucum Fers., 
Elephantopus scaber Linn., Elettaria cardamomum A/atom., Erabelia 
ribes Burrn., Ervum lens Linn., Erythrina indica Lam., Eupatorium 
ayapana Vent., Eupliorbia antiqnorum Linn., Euphorbia neriifolia 
Linn., Euphorbia thymifolia Bi«rm., Fagonia arabica Linn., Feronia 
elephantum Correa., Ferula foetida Regel., Ficus bengalensis Linn., 
Fieus cai'ica Linn., Fieus glometara Roccb., Ficus religiosa Linn., 
Ficus rumphii Blumc, Flacourlia sepiaria Ro.vb., Flueggia microcarpa 
Blwme., Fceniculum vulgare Gasrin., Gloriosa superba Linn., Glossogyne 
piunatifida DC, Glyeosinis pentaphylla Correa., Glycyrrhiza glabra 
Boiss., Gmelina arborea Linn., Gossypium herbaceum Linn., Gymnema 
sylvestre Br., Gynandropsis pentaphylla DC, Hedychinm spicatum 
Ham., Heliantkus anmms Linn., Helicteres isora Linn., Ileliotropium 
eichwaldi Steud., Heliotropium indicum Linn., Heliotropium strigosum 
Willd., Heliotropium undulatum Vahl., Hemidesmus indicus R.Br., 
Herpestis monniera H. B. cy K., Hetcrophragma roxburghii DC, 
Hibiscus abelmoschus Linn., Holarrhena antidysenterica Wall., Hugonia 
mystax Linn., Hydrocotyle asiatica Linn., Ichnocarpus fratescens Br., 
Indigoiern tinctoria Linn., Ionidinm sufEruticosum Ging., Ipomsea 
biloba Forslc, Ipomcea bona-nox Linn., Ipomeca campanulata Linn., 
Ipomsea digitata Linn., Ipomffia turpethum Br., Jasminum grandi- 
florum Linn., Jasmimim pubescens Willd., Killinga monocephala Linn., 
.Lantana indica Ro;cb., Leucas aspera Spreng., Leucas linitolia Spreng., 
Leucas zeylanica Br., Limonia acidissima Linn., Liquidambar orientalis 
Miller., Litssea sebifera Pers., Lobelia nicotiansefolia Heyne., Luffa 
acutangula Rowb., Lulfa echinata Roxb., Luvunga soandens Ham., 
Mallotus philippinensis Mv.ell.Ar g., Mangifera indica Linn., Matthiola 
incana R.Br., Melia azadiraehta Linn., Mesua ferrea Linn., Michelia 
champaca Linn., Mimosa pudica Linn., Mimusops elengi Linn., Momor- 
dica charantia Linn., Momordica dioica Rozcb., Moriuga pterygosperma 
■.Gsertn., Mueuna pruriens DC, Murraya koenig-ii Spreng. Musa 
sapientum Linn., Myrica nagi Thunb., Myristica fragrans Hautt., 
Nai'dostachys jatamansi DC, Nelumbium speciosum Willd., Nerium 
■ cdorum Soland., Nigella sativa Linn., Nyctanthes arbor-tristis Linn., 
'Ocimura basilicum Linn., Oeimum gratissimum Linn., Ocimum sanctum 
Linn., Oldenlandia umbellata Linn., Ophiorrhiza m'ungos Linn., 
■Opuntia dillenii Hato., Oroxylum indicum Vent., Papaver somniferum 
Linn., Paramignya monophylla Wi&hL, PaTmelia perlata Esch., Penta- 
petes phcenicea Linn., Pericampylus incamis Micrs., Peristrophe bicaly- 
■culata Nees., Phaseolus mungo Linn., Phaseolus trilobus AU., 
Phyllanthus distichus Muell.Arg., Phyllanlhus emblica Linn., Phyllan- 
ilius niruri Linn., Physalis minima Linn., Picrorrhiza kurrooa Benth., 
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Pinus longifolia Roxb., Piper betle Linn., Piper longum Linri., Piper 
nigrum Linn., Pipcr sylvaticum Ro<vh., Pislacia integerrima Stcwart., 
Pittosporum floribundum W. $ A., Plantago amplcsicaulis Cav. r 
Plumbago rosea Linn., Plumeria acutifolia Poir., Pogostemon parvi- 
floru.s Benih., Polycarpiea corymbosa Lamin., Polygala crolalarioid.es 
Eani., Pongamia glabra Vent., Pothos scandens Linn., Premna harbacea. 
Ru.cb., Prosopis spicigera Linn., Prunus Mahaleb Linn., Prunus 
Puddum Ro.cb., Psoralea corylifolia Linn., Pterocarpus saatalimis Linn., 
Punica granatmu Linn., Putiaujiva roxbui'gbii Wall., Jiandia dumetorum 
Lamlc, Rauwolfia serpentina Benth., Bhiuacanthus commuiiis Nees. r 
llicinus eommunis Linn., Rubia cordii'olia Linn., Rumex vesicarius. 
Linn., Itungia repens Nces., Saccharum onicinarum Linn., Salvadora 
oleoides Dcne., Salvadora persica Linn., Sansevieria zeylanica Willd., 
Santalum album Linn., Sapindus trii'oliatus Linn., Saraca indica Linn., 
Saussurea lappa Clarkc, Schleichera trijuga Willd., Scindapsus pertusus 
Schott., Semecarpus anaeardium Linn., Sesamum indicurn DC, Sesbania 
grandifiora Pers., Sliorea robu-sta Giertn-, Sida carpinifolia Linn., Sida 
rhombifolia Linn., Solanum indiuum Linn., Solanuru. nigrum Linn. r 
Solanum xanthncarpurn S. Sf W„ Spondias mangifera Willd., Stereos- 
permum chelonoides DC, Streblus asper Lour., Strycluios eolubrina. 
Linn., S trychnos nux vomica Linn., Strychuos potatorum Linn., 
Syinplocos racemosa Roccb., Tabernrcraoiitaua dichotoma Ro&b., Taxus 
baceata Linn., Tectona grandis Linn., Terminalia arjuna W. fy A. 
Terminalia belerica Roxb., Terminalia chebula Retz., Terminalia tomen- 
tosa W. S? A., Tiliacora racemosa Coleb., Tinospora cordifolia Miers., 
Trachylobium hornemanniamim Hcyne., Trapa bispinosa Rovb., Trieho- 
desma indieum Br., Trich.osant.hes dioiea Roxb., Typhonium trilobatum 
Schott,, Uraria lagopoides D.C., Uraria pieta Desv., Valeriana walliehii 
DC, Tanda roxburgliii R.Br., Vangueria spinosa Roxb., Vateria indica 
Linn., Verbena officianalis Linn., Vernonia anthelraintica Willd., Vitex 
agnus-castus Linn., Vitex negundo Linn., Vitis vinifera Linn., Withania 
somnifera Bundl., Woodfordia floribunda Salisb., TVrightia tomentosa. 
Rmn. S; Schult., Xanthium strumarium Linn., Zaathoxylum alatum- 
Roxb., Zingiber cassumunar Ranb., Zingiber officinale Roscoe. 

PIvANT REMEDIES USED IN SCORPION-STING 

Caius and Mhaskar of tlie Haffkine Institute, Bombay r 
((Indian Medical Research Memoirs No. 24, June, 1932), liave 
receutly carried out a detailod investigation into tlie aetion of 
tlie venom of Indian scorpions by modern physiological 
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methods. The treatment of scorpion-stiugs by luediciual pianis, 
iudigeuous or imported, used in India has also heen refurred to. 
As the subject is likely to be of interest to tho readers of tiris 
book, a summary of the important fiudiiigs aud the main con- 
clusions is given below. 

The scorpiotis more commonly met -\vith iu India belong 
to eitlier genus Buthus or genus Palainnccus, the Buthus variety 
beiug more poisouous. Contrary to pupular belief, scorpion- 
sting has beeu found to be vcry rarely fatal to luunau beings. 
DifTereut animals, however, cxhibit differcut desrees of 
resistance to the actiou of the venom. Scorpiou venom resembles 
snake venom in many of its characteristics. Tlie following 
active priuciples have becn isolated froin it : — (1) Neun;toxius 
wlrich act principally on the vasomotor and respiratory centres 
aud on the nerve-endings iu striated aud ttustriated luuseles, 
(2) hsemolysins, agglutinins, liEemorrhagins, leueocytolysins, 
coagulauts, ferments, keithin and cholesteriu, (3) a cardiac 
tonic priuciple and (4) a vascvriar tonic principle. 

Pharmacological Actioii : — Scorpion venom when injected 
into the skin causcs iutense local rrritation due to stinmlatiou 
of the termiuations of the seusoiy nerves of the skin. "When 
it is injected into the blood stream, the vasomotor and 
respiratory centres are stimulated leading to a rise of blood 
pressure and an increase of the respiratory excursious. Exces- 
sive lachrymal, nasal and salivary seeretions are also notieed 
owing to stimulation of the facial nerve centres. Spasmodic 
coutraetion of the museulature of the intestine and nrinary 
bladder is evident. Ou the smooth muscle, the venom appears 
to act like the pilocarpiue group of drugs by stirnulating the 
nerve endings of the parasympathetic systera. The heart i» 
definitely stimulated aud continues to beat even after the 
paralysis of the respiratory centre. The uervous system is 
geuerally excited. Reflexes are iucreased as evidenced by 
shivering, tremor aud museular twitcliings. Sometimes stry- 
chnine-like convulsions are notieed. Teater paresis or paralysis 
of nmscles oecur, due to the affectioii of the motor nerve 
endings, Death iu experimental animals is always due to direct 
paralytic actiou of the venom on the respiratory centre. 
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Treatmcnt of Scorpiou-stings : — The antivenom prepared at 
Kasanli against cohra and daboia venoms imparts a certain 
amount of protection to rabbits and doga receiving lethal doses 
of the scorpion venoni. A large ni-niber of indigenous remedies 
frrau the vegetable kingdoni has becu tried. None of the Indian 
Temedies popularly used has been found to have any preventive, 
antidotal or thcrapeutic effect. The list of sucli drags is given 
below. 

Achyranthes aspera Linn., Aconitum ferox Wall., Aconitum hetero- 
phyllum Wall., Aeorus ealamus Linn., Adiantum venustum Dan., 
Albizzia lebbek Benth., Allium cepa Linn., Alocasia macrorhiza Schott., 
Alstonia scholaris R.Br., Amarantus viridis Linn., Amomum subulatum 
Jio.cb., Andropogon muricatus Retz., Andropogon schoenanthus Linn., 
Anisomeles malabarica R.Br., Anogeissus latifolia Wall., Aquilaria 
agallovha Ro.vb., Areca catechu Linn., Aristolochia indica Linn., 
Artemisia maritima Linn., Artemisia vulgaris Linn., Ai'tlirocnemum 
indit'iim Moq., Artocarpus integrifolia Linn., Asparagus racemosus 
Wilhl., Baliospermum axillare Blume, Balsamodendron roxburghii Am., 
Bambusa arundinaeea Relz., Barleria cristaLa Linn., Bassia longifolia 
Wilhl., Bauhinia tomentosa Linn,, Berberis asiatica Roxb., Bcerhaavia 
diffusa Linn., Bombax malabarioum DC, Borassus flabelliformis Linn., 
Boswellia serrata Roaab., Barassica nigra Koch., Butea frondosa Roxb., 
Butea superba Roxb., Calamus rotang Linn., Calotropis gigantea R.Br., 
Cardiospermum halicacabum Linn., Careya arborea Roxb., Carthamus 
tinctorius Linn., Carum copticum B. Sf H., Cassia alata Linn., Cassia 
Fistula Linn., Cassia sophera Linn., Cassia tora Linn., Cedrus deodara 
London., Cephalandra indica Naud, Cei'atophyllum demersum Linn., 
Cirtnamomum tamala Nees., Cinnamomum zeylanicum Breyn., Cbsara- 
pelos pareira Linn., Citrullus colocynthis Schrad., Citrus medica Linn., 
Clerodendron infortunatum Gxrtn., Clerodendron serratum Spriwi., 
Clitoria ternatea Linn., Colocasia antiquorum Scholt., Cordia obliqua 
Wilhl., Coriandrum sativum Linn., Cratseva religiosa Forsi., Crocus sati- 
vus Linn., Croton tiglium Linn., Cucurbita maxima Dcne., Cuminum 
cyminum Linn., Curcuma longa Linn., Curcuma zedoaria Rvscoe, Cynodon 
dactylon Pers., Cypcrus rotundus Linn., Datura i'astuosa Linn., Dendro- 
bium macraei Lindl., Desmodium gangetieum DC, Dioscorea oppositi- 
lolia Linn., Eclipta alba Hassk., Elettaria cardamomum Maton., 
Embelia ribes Bumi., Eriodendron anfractuosum DC, Euphorbia 
neriifolia Linn., Feronia elephantum Correa., Ferula foetida Regel., 
Eicus glomerata Roxb., Gloriosa superba Linn., Glossogyne pinnatifida 
DC, Glycyrrhiza glabra Boiss,, Gmelina arborea Linn., Gossypium 
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herbaceum Linn., Gynandropsis pentaphylla DC, Helianthus anmius 
Linn., Heliotropium eichwaldi Steud., Heliotropium indicum Linn., 
Hemidesmus indicus R.Br., Holarrhena antidyscntcrica Wall., Iclmo- 
carpus frutescens Br., Indigofera tinctoria Linn., Ionidium suffruticosum 
Ging., Ipomoea digitata Linn., Ipomuia turpethum Br., Jasminurn 
grandiflorum Linn., Justieia piela Ro.cb., Killinga monocepliala Linn., 
Lageuaria vulgaris Seringe., Leucas eephalotes Spreng., Liquidambai' 
orientalis Miller., LitssBa sebifera Pers., Lobelia nicotianajlolia Hei/nc, 
Luvunga scandens Ham., Mangifera indica Linn., Martynia diandra 
GIojc, Melia Azadiraehla Linn., Mesua fcrrea Linn., Miehelia champaca 
Linn., Mimosa pudica Linn., Momordica dinica Rnxb., Moringa ptery- 
gosperma G sertu., Mucuna pruriens DC, Myrtus communis Linn., 
Nardostachys jatarnansi DC, Nelumbium speciosum Willd., Nicotiana 
tabacurn Linn., Nigella sativa Linn., Ocimum basilicum Linn., Ociraum 
sancfcum Linn., Opbiorrhiza mungos Linn., Oroxylum indicum Vcnt., 
Papaver somniferum Linn., Parmelia perlata Esch., Paspalum scrobi- 
culatum Linn., Phaseolus mungo Linn., Phaseolus irilobus Ait., Phyl- 
lanthus emblica Linn., Physalis niinima Linn., Picrorhim Kurrooa 
Benth., Pinus longifolia Ro.vb., Piper longum Linn., Piper uigrum 
Linn., Pistacia integerrima Stewart., Plumbago rosea Linn., PogostemoiL 
parviflorus Benth., Pongamia glabra Vent., Prema herbacea Roxb., 
Prosopis spieigera Linn., Prunus mahaleb Linn., Prunus puddum Roxb., 
Psoralea corylifolia Linn., Pterocarpus santalimis Linn., Puniea grana- 
tum Linn., Randia dumetorum Lamk., Rauwolfia serpenlina Benth., 
Ricinus communis Linn., Rubia cordifolia Linn., Rumex vesicarius 
Linn., Ruta graveolens Linn., Santalum album Linn., Sapindus trifolia- 
tus Linn., Saraca indica Linn., Saussurea lappa Clarke., Scindapsus 
pertusus Schott., Semecarpus anacardium Linn., Sesamum indicum 
DC, Shorea robusta Gssrtn., Sida carpinifolia Linn., Sida rhombifolia 
Linn., Solanum indicum Linn., Solanum nigrum Linn., Slereospermuro. 
chelonoides DC, Swertia chirata, Ham., Symplocos racemosa Roxb., 
Tabernremontana dichotoma Roxb., Tamarindus indica Linn., Taxus 
baccata Linn., Terminalia arjuna W. # A., Terminalia lielerica Roxb., 
Terminalia chebula Retz., Tinospora cordifolia Miers., Trachylobiuni 
hornemannianum Heyne., Tragia involucrata Linn., Trapa bispinosa " 
Roxb., Triantbema pentandra Linn., Tribulus terrestris Linn., Tricho- 
santhes dioica Roxb., Uraria lagopoides DC, Valerrana wallichii DC, 
Vanda roxburghii R.Br., Vangueria spinosa Roxb., Vernonia anthel- 
mintica Willd., Vernonia cinerea Less., Vitex agnus-castus Linn., 
Vitex negundo Linn., Vitis vinifera Linn., Withania soronifera DunaL, 
Wrightia tomentosa Rom 8? Schult., Xanthiuin strumarium Linn.,- 
Zingiber officinale Roscoe., Zizyphus jujuba Lamk. 



PLANTS CONTAINING POISONOUS PRINCIPLES 

A large liumher of plants growiug- in India coiitaius 
poismious principles and may give rise to toxic symptoms in 
mau and animals. A list of tlie imporlant plants belougiug to 
tlus category is given below. 

PLANTS CONTAINING HYDROCYANIC ACID AND 
CYANOGENET1C GLUCOSIDES 

Adiillea millefolium Linn., Aquilegia vulgaris Liiin., Bambusa 
amndinacea Willd., Catabrosa aquatica Beauv., Cirsium arvense Scop., 
Cotoneasber mierophylla Wall., Cotoneaster vulgaris Lindl., Cratcegus 
oxycautha Linn., Gymnema latifolium Wall., Gynocardia odoi-ata R.Br., 
Hydrangea aspera Budi., Indigofera galegoides DC, Iporruea disseeta 
Willd., Ipomiea simiata Ort., Isopyrum thalictroides Linn., Lamarkia 
auroa Mcench., Linaria minor Desf., Linum usitatissimum Linn., Lotus 
eorniculatus Linn., Lepidium draba Linn., Lyeium barbarum Linn., 
Manihot utilissima Pohl., Melica ciliaLa Duthie., Modecca wightiaua 
Wall., Papaver nudicaule Linn., Phaseolus lunatus Linn., Photinia 
serratula Lini., Prunus amygdalus Batil., Prunus padus Linn., Prunus 
puddum Ro.vb., Prunus undulata Ham., Pyrus aucuparia Gsertn., Pyrus 
eydonia Linn., Banunculus arvensis Linn., Bibes g-rossularia Linn., 
Ptibes rubrum Linn., Sambueus ebulus Linn., Sambucus nigra Linn., 
Schleiehera trijuga Willd., Solanum tuberosum Linn., Sorghum hale- 
pense Pers., Sorghum saecliaratum Pers., Sorghum vulgaris Pers., 
Spirsea aruncus Linn., Spirasa lindleyana Wall., Stipa tortilis Linn., 
Stranva;sia glaucescens Lindl., Taraktogenos kurzii Kina., Trifolium 
repens Linn., Triglochin maritimum Linn., Triglochin palustris Linn., 
Vieia hirsuta Koch., Vicia sativa Linn., vaT. augustifolia Roth. 

PLANTS CONTAINING ARSENIC 
Allium pori'um Linn., Ananas sativa Linn., Avena sativa Linn., 
Cicer arietinum Linn., Cichorium intybus Linn., Citrus aurantium 
Linn., Cucurbita pepo DC, Daucus carota Linn., Ervum lens Linn., 
Hedera lielix Linn., Hordeum vulgare Linn., syn. H. sativum Pers., 
Juglans regia Linn., Lactuca sativa Linn., Linum usitatissimum Linn., 
Nasturtium officinale R.Br., Nicotiana tabacum Linn., Oryza sativa 
Linn., Pisum salivum Linn., Prunus auiygdalus Baill., Raphanus sativus 
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linu., Spinacia oleracea Linn., Tragopogon pralense Linn., Trifolium 
pratense Linn., Triticum sativum Linn-., Vicia laba Linn., Vicia sativa 
Linn., Viscum album Linn., Vitis viniEera Linn., Zea mays Linn. 

PLANTS CONTAINING OXALIC ACID 
iEsculus hippocastamim Linn., Amarantus caudaius Linn., Calamus 
droco Willd., Camellia theifera GritJ., Cassia angustifolia Vahl., Cincliona 
succrrubra Pav., Cratsegus oxycantha Linn., Galium mollugo Linn., 
.Juglans regia Linn., Juniperus communis Linn., Lycopersicum csuulcn- 
tiim MUI., syn. Solauuni lycopersicum Linn., Nicotiana tabacum Linn., 
Oxa!is acetosella Linn., Fapaver somnifcrum Linn.. Phalaris canarienais 
Xinn.,,Plygonuni bistorta Linn., Rheum emodi Wall., Rubus fruticosus 
Linn., Rumex acetosella Linn., Saceharum officluarum Linn., Salsola 
kali Linn., Sambucus iiigra Linn., Solanum tuberosum Linn., Tamar- 
indus indica Linn., Vitis vinifera Linn., Ziugiber officinale Rosc. 

PLANTS CONTAINING BARIUM 
Juglans regia Linn., Nicotiana tabacum Linn., Prunus avium Linn., 
Ulmus campestris Linn. 

PLANTS CONTAINING LEAD 
Molinia coerulea Maench., Randia dumetorum Lamlc, Vicia i'aba 
Linn. 



PAR'f V 
THE COMMON BAZAR MEDICINKS OF INDIA 

Abelmoschus escis'eutus W. & A. 

Vern. — Saus. — Gandhamula, Tindisa ; Ilind. & Punj. — Bhindi • 
Beng.—Dheias ; Bomb.—Bhenda ; Tam. & C. P.—Bhendi ; 'M.— 
Vcnda-kaya ; Guz.—Bhindu ; Muhiy—Ventuk-kaya ; Sing. -Bhandakd ; 
Burm. — Youn-padi si ; Arab. — Bamiud ; Pers.- -Bdmiyuh. 

It grows abundaiilly throughout India. The bland viscid mucilage 
has emollient and demulcent properlies. A decoction of the fresh. 
unripe eapsule is administered in gonorrhceal cystitis aud urethritis 
and in other conditions where there is difficulty in mielurition. lu 
dysenlery, the mucilage is beneftcial. The vapour from the hot decoc- 
tion is used as an inhalaLion in irritable condition of the throat and 
in troublesome cough of phthisis. 

Abies webbiana Lindl. 

Veen. — Saus., Tlind. & Beug. — Talisapatra ; Kashmir — Badar ; 
Garhwal — Chili rdgha, Morunda ; Kumaon — Ragha ; Nepal — Gobria, 
sulah ; Bhutia — Dwnshing. 

This is a lofty tree growing in the Himalayan ranges. The leaves, 
in the form of decoction or infusion, are used in ehronic bronehitis, 
phthisis and other pulmonary affeclions. There is a greal deal of 
confusion abouL the vernacular name 'talispatra' given to it. The 
drug dealers beli leaves and young shoots of many other plants such 
as Taxus baccata i'or A.tmebbiana and it is diffieult to recognise the 
true drug on the market. 

Abroma augusta Linu. (sec page 261). 

Abrus precaiorius Linu. (see page 262) . 

Abutilon indicuin G. Dori, 

Vekn. — Hind. — Kanghani, Kanghi ; Beng. — Potdri ; Bomb. — 
Kangori, Kangoi ; Tam. — Perun-tutli ; Tel. — Tutiri-chctiu ; Guz. — 
Ddbali ; Cuteh — Balbij ; Sind. — Khdpato ; Goa — Petdri ; Malay — 
Tutta ; Kan. — Shrimudrigida ; Sing. — Anoda-gaha ; Buim. — Bon- 
hhoye ; Arab — Masht-ul-ghoul ; Pers. — Darakhte-shanah. 

It is eommon throughout the hotter parts of India. The bark, 
the root, leaves and seeds of the planfc have all been used in medieine. 
The leaves when soaked in water yield a. mucilage wliich has been 
used as a diuretie and demulcent in fever and ehest affections and 
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albO i n gouorrhcea and uretliritis. The seeds, finely powdered, can he 
giveii in doaes of 1-2 drachms as a lasative and expector:uit. 

Acacia arabica Wilkl. 

Vekn t . — Sans. — Vabbula : Hind., Beng. & Pmij. — Bdbld, Kikar ; 
Bomb. — Babhula ; Tara.— Karu-vclum ; Tel,— Ti'una ; Gua. — iliival ; 
Sind. — Babhula ; Mal. — Babola ; "Kan. — Juli ; Arab — Ummughildn ; 
Pers. — Khdru-mughildn. 

It oocui's throughout India in dry and sandy loealities. The bark 
(Babul bark) is an excellent astringenL and is largely used in the i'orm 
of deuoction in elironic diarrhoea. Its chief use& are as a loeal astrin- 
gent douche in leucoiThoea and vaginal diseharges, as an enenia iii 
piles and prolapse of anus, and as a gargle in foul and aphthous stoma- 
titis. Babul bark in oombination with Mango bark, boiled for about 
iiall' an hoiir in a pint of water forms a good preparation for mouth 
wash. The tree yields a gum whicli is an eflicient substitute for tnie 
giim acacia. 

Acacia cateclui Willd. 

Vr.rtN. — Sans. — Khadira ; Hind. — Khair, Katha ; Beng. — Khayer ; 
Bomb. — Khudcri, Khaira ; Tam. — Wothalay ; Tel. — Kaviri sandra : 
Guz. — Kher ; Santai — Kliaiytir ; Assam — Khoira ; Uriya — Khoiru i 
Siug. — Ratliihiri ; Burm. — Sha. 

Cateuhu is the resinous extraet obtained by boiling dowii a. 
deeoclion of wood of A. Caiechu. It oceurs in dark brown masses with 
a very astringent taste. The lighter variely is an imporfed one 
frora Malaya and Siugapore and is derived from U. gambicr. It is 
given in diarrhcea in doses of 5-15 grs., alone or combined with 
cinnarnon or opium. In ui"eration of the gums, sore throat and tooth- 
aclie, a small piece of catectu. mnde into the shape of a lozenge with 
cinnarnon and nutmeg is sometimes nseful and has been advocated 
by the Hindu physicians. An ointment, 1 drachm to an ormce of 
vaseline or lard is a good local application for ulcers. 

Acalypha indica Linu. 

Veiin. — Sans. — Aritfamnnjaijrie ; Hind. & Bomb. — Kholcali ; Beng. 
■ — Muktajuri ; Tam. — Kuppu.bn.eni ; Tel. — Harita-manjiri ; Guz. — 
Vunchhi kunto ; Uriya — Imlr,i~maris ; Mar. — Kholcli ; Sing. — Kupa- 
menya. 

It is a common shrub generally growing in the wasLe places 
throughout the plaius of India. The root, leuves and young shoots 
are used medicinally. It is a favourite remedy in ehronic bronehitis 
and consumption. One dradim of the expressed juice of the leaves 
should be given to children. An infusion of the root acts as a cathartie. 

36 



562 COMMOX BAZA"R MKDICIXFS OF INDIA 

The juice from ires.li leaveb may be employed in scabies and other 
skin rliseases, .inci with lime and onion, it is a good slimulating 
application in rheumatism. 

Acliillca milleioliiiin I^uiu. 

Vi:wn.~ Bomb,— Rojmari ; Cutcli. — Biranjasif ; Kash.— Momddru 
chopdndiga ; Alg, — Bui mdderdn. 

Tliis herb abnunds in Lhe Himalayas from Kashmir to Kumaon. 
The powdered leaves and flower-heads are useful as earminative and 
lonie in 5-30 grairis doses. A liot infusiou of lhe leaves is a powerful 
enimenagogue. 

Achyranthes uspera 1/inii. 

Vetin. — Sa.ns.—Apdmdrga ; Hind. — Latjird ; Beng,— Apdng ; Bomb. 
& Mar. — Aghdda ; Punj. — KuLri ; 'Sam.—Nd-yurivi ; Tel. — Apa 
margamu ; M.&l.—Kalaldti ; Guz. — Aghcdo ; Arab. — Atkumah ; Pers.— 
Khdre-vdzhiin ; Bivrm, — Kune-ld-mon. 

Il is ,1 small herb very commnn throughout India. The fiower- 
infi' spikes or tlie seeds of the plant, grounded and made into a paste 
with water have been used as an external application for bites 
of poisonous snakes and reptiles. Decoetion of the whole rjlant is a 
good diuretic aud is given in renal dropsy and general anasarca. For 
preparation of the decoction, aboul 2 ounces of the plant in one and 
a half pint of water should be boiled i'or 20 minutes to half an hour 
and theu strained. One to two ounces of the mixture is given two or 
three times daily. The astringent property of the drug has also beeu 
notieed by somc, A decoetion of tlie povrered leaves with honey or 
sugar eaudy, is useful in the early stages of diarrhoea and dysentery. 

Aconituni (see page 47) . 

Acorns calamus Linu. (see pa£e 264). 

Adhatoda vasica Nees. (see page 265) . 

JF Adiantum capillus-veneris Linu. 

Vern. — Hind. — Ilansrdj, Mubdralca ; Kash.' — Dumluli ; Kumaon 
— Mubdraka ; Arab.- — Shair-ul-jin ; Pers. — Sir sid-peshdne ; Guz. — 
Hanspadi. 

It is known as Maiden-bair fern. It is chiefly oblained in the 
Panjab bazars and ean also be liad in uome parts of Southern India. 
The expressed juiee with pepper is a favourite remedy in all kinds of 
fever. A syrup prepared from the leaves is useful in chronic eough. 

JEgle warmelos Corr. (see page 269) . 
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Alangiinn lamarckii Tlnv. (see page 272) . 

AUium cepa Linu. 

VtRN. — Sans. — Paldndu ; Ilind. & Pers. — Piydz ; Beng. — Piyaj ; 
Bomb. — Piyaj, Kanda ; Tam. — Irulli ; Tel. — Nirulli ; Guz. & Sind. — 
Diingari ; Assam — Piyds ; Kan. — Nirulli ; Mal. — Bawang ; Sing. — 
Liinu ; Burm. — Kesun-ni ; Arab, — Basi. 

Onion is widely cultivated throughout India and is largoly cousumed 
as a food. Two varieties — Bombay and Patna — are obtninable in 
Bengal, the latter being of superior kind. Externally, onion has been 
used to allay Lhe irritation due to the bites of scorpiou and othcr 
insects and mixed with mustard oil it is useful in rheumatic and otlier 
joint troubles and in skin diseases. Internally, it has, been used as a 
stimulant, expectorant and aphrodisiae. 

Alliura sativum Linn. (sce page 273). 

Alocasia intlica Sehott. 

Vebn. — Sans. — Mdnaka ; Hind. — Mdnkanda ; Beng. — Mdnkachu ; 

ISiRV.—All't. 

Tlie underground stem of this plant is a conimon domestic reniedy 
in gout and rheumatism. Dr. Kanai Lal Dey gives a formula for a 
preparation, which is ealled 'mamnanda.' Powdered Alocasia indira 
3 ounces, powdered rice 6 ouuees, water and milk 20 ounces, boiled 
and given in doses oi' 1-2 ounces in cases oi: gout, rheumatism and 
dropsy. 

Aloes (see page 57). 

Alstonia scholaris R. Br. (see page 278). 

Alum. 

Vern. — Sans. — Sphatikari ; Hind. — Phitkari ; Beng. — PJiatkiri ; 
Tam. — Pati-kdram ; Tel. — Pati-lcdrdm ; Mar. — Phatki ; Mal. — Paiik- 
kdram ; Burm. — Keo-khin ; Arab. — 7,dj ; Pers. — Zake-safed. 

It is procurable in the bazar in eolourless, transparent crystalline 
masses. Alum is a vafuable astringcnt gargle in sore throat, uleera- 
tion of the mouth and gums in a sLrengLh of 2 drachm lo a 
pint of deeoction of gali or Babul bark or' of plain water. The 
following combination is useful as a local application for gangrenous 
ulcers. Finely powdered alum 4 drachms, finely powdered cateehu 
1 drachm, opium J drachm, kokum butter or ghee 1 ounce. Alum 
lotion has also been highly valued in traumatic swellings of joints and 
in bites of inseets. 3-6 grains of alum in one ounce of distilled water 
is used as an eye lotion in chronic conjunctivitis. Internally, it is 
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administered Lo checfc ha*morrhage from lungs, stomach, kidney and 
othcv organs or to arresl exeessive menstrual flow. A preparation 
knoun ah iime whey', is. a popular remedy and is prepared by boiling 
for ten miimtes, 2 drachius of powdered alum in a pint of milk and 
Lhen strainiug. As a hiemostatic, it» use is recoinmended in bleeding- 
Ironi the nose and other mucous, surfaees. In chronie diarrliuea, tlie 
following misturc will lie found useful: — alum 10 grains, laudanmn 
5 drop.s, infuhion of acorus root ll ounccs. 

Ammonii chloridimi. 

"Vern. — Sans. — Nacasara ; Hind. — Nousddar ; Beng. — Nishadal ; 
'ila.r.—NavmUar ; Tam. — Mava-charum ; Td.—Navd-chdrum ; Guz. — 
Navasiigar ; Mal. — Navu-sdram ; Arab. — Milhunndr ; Pers. — Noshddar ; 
Sing. — Navdchdrum ; Bunn. — Zarasa. 

The bazar 'sal animoniac' ia genevally impure. Most of the stuff 
that comes to tlie bazar in India is manufartured from a kind of clay 
found at Karnal in the Punjab. As a local applieation, it is useful iu 
threatening mammary absee^s, sprains, rheumatism, lumbago, seiatiea, 
and headache. In hysLeria, nervovusness, jaundice and other liver coni- 
plainls and gastric eatairh, doses of 10-20 grains three times daily are 
beneficial. It is often preseribed as a stimulating expeetorant in 
ehi'onie bronehitis and in pneumonia in the stage of resolution. 

A.inonium subnlatuiu Roxli. 

Vern. — Sans. — Brihal-upukunchikd ; Hind. — Bari-ildchi ; Beng. — 
Bara-clachi ; Tam. — Periya-yelakkdy ; Tel. — Pedda-yela-kdydlu ; Kan. — 
Dnddd-ijalakhi ," Mar. — Moti-vddodc ; Mal.—Periya-clattari ; Guz. — • 
Motn-ilachi ; Burm. — Pala ; Arab. — Q.dlulhahe-lcibdr ; Pers. — Qdltilahe- 
kaldn. 

It is a nalive of Nepal. Owing to its cheapness, it is frequently 
employed in place of Ehttaria cardamomum — the true cardamom. The 
seeds are stomachic, earminative and stimulant. 

Anacyclus pyretlimm DC. 

Vehn. — Sans. — Akara karuva ; Hind., Beng. & Bomb. — Akarkard ; 
Tam. & Tel. — Akkirakdram ; Mar. — Akkalkddhd ; Kau. — Akkala-kari ; 
Guz. — Akorhuro ; Arab.— Aquarqarha, 

The root of the plarft is regarded as a tonic to the nervous system 
and has been given in paralysis, hemiplegia, epilepsy, chorea and a 
host of other diseases. From its property as a sialagoguej it has been 
frequently administered to baekward children in the Deccan to make 
them talk. Such a belief is unfounded. A deeoetion of the root will 
be found useful as a gargle in carious teeth, sore throat and ton- 
sillitis. 
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Anauas sativa Linu. 

Vi:kn. — Hind. — Anannas ; Beng. — Andras ; Biar. & Guz. — Andnas ; 
Tam. — Andshap-pazhnm ; Tel. — Aruha-pandu ; Kan. — Aniinasu-hannu ; 
Mal. — Annanas ; Arab. & Pers. — Aainumuis ; Sing. — Anndsi ; Burm. — 
Nanna-ti. 

The pineapple is a very common fruib in tlie bazar. It is nol truly 
indigenous bnt has been inLroduccd i'rom Brazil. The juice of the 
frc&h leaves mixed with sugar is regarded as aivthelimntic and purga- 
live. The fruit itself is largcly consnmed and is believcd to possess 
autiscorbutie properties. 

Audrographis paniculata Necs. (see pajje 2S0) . 

Andropogon citratiis "DC. 

Vern. — Saus. — Bliustvina ; Hind. — Aguighds, Gandha trina ; Beng. — 
Gandha bend ; Mar. — Olancha ; Guz. — Lilichd ; Tain. — Vashanup-pulla ; 
Tel. — Chippa-gaddi ; Kau. — Pur-hali-hulla ; Pers. — Chue-kaahmiri ; Sing. 
— Penquin. 

The lemon grass grows thronghoul India. The oil distilled from 
the leaves of A. citraius is the eommonly kuown "lemon, grass oil' 
which is used medicinally. The oil obtained from A. viuricalus, 
A.nardus and A.sch<enantMifi is a vnluable produei of perfumery and 
is not used in medieine. Lemon grass oil is sherry coloiired with a 
pungent taste and lemon-like odour. Three to six drnps of the oil 
either with sugar or in emulsion aet as carminative in flatulenee, colie 
and obstinate vomiting. A decoction made from the leaves is recom- 
mended as a diaplioretic in feveu. Locally applied in rlieumatism, 
lumbago and sprains, it is a good embrocation and aftords relief. 

Anetlium sowa Roxb, (see page 218). 

Antliemis nobllls Linu. 

Vern. — Hind. — Bdbuni-he~phul ; Tam.—Shiniai-chainunLipu ; Tel. — 
Sima-chamanti-pushpam ; Mal. — SMma-jcvanii-pushpam ; Kan. — Slihne- 
shydmantige ; Arab. — Ddbiinaj ; Pers. — Bdbunah. 

This plaut is a native of Europe bui is to some extent cultivated 
in the Punjab. Chamomile flowers in the form of infusion is carmina- 
tive. It has been found useful in hysteria and dysmenorrhoea. A 
wann infusion can be used as anthclminlio for children. 

Areca catechii Linu. (see papfe 283) . 
Argemone mexicana Linu. (see page 286) . 



566 COMMON BAZAR MEDICLNES OF INDIA 

Aristolochia bracieata ReU. 

Vern. — Saus. — Dhvmiapatra, Palirabunga ; Hind. — Kirdmdr ; 
Bomb. — Kiihimdri ; Tiim. — Adutina-pdlai ; Tel. — Kadapara ; Mal.— 
Atutintuppdlu ; TJriya — Paniri. 

It gruws along Ihe banks of the Ganges and is also met witli in 
Southern India. Every part of tlie plaut has bcen used m medirine 
and is exLremely bitter. An infusion prepnred from abouL J an ounce 
of ihe dried plant in 10 ounces of water is regarded as anLhelmintie 
and erumenagogue ; dose l to 2 ounces. Powdercd dry root in do.ses. 
of 1-2 draehms is said to inerease the contractions of uterus diiring 
labour and is used in Sind as a substitute for ergol. 

Arislolocliia intlica Linu. 

Veun. — Sutis.—Rudrajatu ; Hind. — Isharmul ; Beng. — Isarmul ; 
Bomh. & Mar. — Sdpasan ; Cutdi & Gir/. — Ruhimula ; Goa — Sdpus ; 
Tani. — Ich-chura-mibU ; Tel. — Ishvara-veru ; Mal. — Ishvard inuri ; Kan. — 
Ishvcri-viru ; Santai — Bhedi janetet ; Arab. & Vers.—Zardvande-hindi. 

I L grows nearly all over India. The root and the s Lem are generally 
available from tlie drug dealers. The taste is bitter wiLh a slight 
smell like eamphor. Deeoction of the root and tlie stem in doses of 
1-2 ounces is stimulan!, tonic and febrihige. Witli bluck pepper and 
ginger, it is used as a carminative in diarrhcea and various fomis of 
bowel complaints. Tresh juice of the leaves is a lavourile anlidoLe 
bo bites o£ poisonous snakes. The root has been used for criminal 
abortion. 

Asparagus adscenuens Roxb. 

Vcrn'. — Hind. — Sufcd-musli; Bomb. — Sdpheta musuli; Guz. — Saphed- 
musli ; Mar. — SafSda musali ; U. P. — Khuirmoa ; Arab. & Pers. — 
SJuiqdqule-hindi. 

It is found in Bombay, Itohilkhand, Oudh and some other parts 
of India. The dried tubevous roots obtained in the bazar are known 
as 'safed musli'. The coloiir of the tubers is white and tliey swell 
up witli water. They have got cxeellent eooling and demuleent pro- 
perties and are frequently administered with boiled milk and sugar 
in diarrhcea and dysentery. 

Asparagus sarmeutosus Willd. 

Vern. — Sans. — Salavari ; Hind, — Shakdkul, Satavari ; Beng. — Sata- 
muli ; Bomb. — Shatavari ; Tam. — Kildvuri ; Tel. — Challa gaddalu ; 
Gnz.—Shatdvari ; Sind. — Tilora ; Mar. — Saidva-ri-mi'd ; Mal. — Shata- 
vali ; Assam,— -Ilatmuli ; Sing, — Ilatdvari ; Burm. — Kanyo-mi. 

This species of plant i? found generally in Northern India and 
is soraetimes substituted for A.adsccndens as 'safed musli'. The root, 
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on account of its higli mucilagenous content is used ;is a demiilcent 
and as a tonic in all devitalizing conditions, Boiled wilh sorue bland 
oil, Lhc root has been used in various skin discases. 

Asteiacanthn longifolia Necs, 

Vkrn. — Sans. — Kohihileslia ; Hind. — Tulmahhuna ; Beng. — Ktiliit- 
klidrd ; Bomb. — Tuliniltliana ; Tam. — Nirmalli ; Tel. — Nirguvi vcru ; 
Santai— Gohhula jaiwm ; Gm.—Gakhru, ; ~Mal.—Bahel-schulli ; Siug,— 
Kalre-irihi. 

The root is specially prized as a valuable diuretie in dropsy, The 
folio wiug mixture has bcen advised by Dr. Kanai Lal Dey : — freshly 
dried leavcs 'i ounces, vinegar 10 ounees, macerate for three days, press 
and strain. Dose 1 to 3 tablespoonfuls thriee daily. 

Atropa belladonna Liim. (see page 66) . 

Azadhachta indica Juss. (sce M. azadirachta Linn., page 3401. 

Bnliospenimni montanum IMuell. 

Vern.— Sans., Hind. & Beng. — Ddnti ; Homb.—Dantimul ; Tel. — 
Adavi-dmiidan ; U. P,- — Jangli jamalgola ; Arab. — ■Habbussala ; Pera. — 
Bedunjirc-khaLdi ; Lepcha — Poguntig. 

lt is one of the eormnonest drugs of Nortli and East Bengal reach- 
ing as far as Burma. The root is sold as 'dantimul' by tlie ilrug 
dealers. The seeds havc properties more or less similar to Crolon 
tiglium and are employed as a drastic pnrgative. Locally the seeds 
net as stimulant and Tubiiacient. The root and the leavcs have similar 
properties and are used in tlie iudigenous rnedicine in dropsy and 
general anasarca. 

Balsaniodendron muJnil Iiook. (.see page 287). 

Balsaniodendron myrrlia Nees. 

ViiRN'. — Sans. — Rasagandha ; Hind. — Bal ; Beng. — Gandharasli ; 
Tam. — Vellaip-polam ; Tel. — Bdlimtra-palam ; Guz. & Cutch — Hirdhol ; 
Kan, — Bola ; Sing. — Bolam ; Arab. — Murr ; Pers. — B61. 

Myrrh of commerce is oblained from tke resinous esudation of 
the tree B.myrrha. Quite a large quantily of myrrh is iniported into 
Bombay from East Africa, Arabia, Persia and Siam. There are at 
leasl two or three varielies, two of them being knoivn as 'Karam' 
and 'Muliya'. Tlie basiar variety is heavily adulterated and subsli- 
tuted by other allied species. Myrrh is a good astringenl moulh wasli 
in stomatitis and sore throat. It is a stimulating expectorant and 
can be advantageotisly administered in chronic bronehitis and phthisis. 
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Tinetuie n£ myi'rh is useful i» menstrual rlisorders and chlorosis of 
joung girjs. 

Bamlmsa ariindiiincea Ret?. 

Vr.iiN.— Sans.— Vansa ; Himl. & Beng. — Bhiis ; Bomb.— Mandgay ; 
Punj.— Mugur ; Tam.—Mungal ; Tel.—Btmga ; Guz. — Waris ; Konkan— 
Kalut ; Santai— Mat ; Assam— 13 nah ; Shig.—Una ; Burm. — Kyakatwa ; 
Arab — Qasah ; Pers. — Nai. 

Bamboo is one of the eommoiiesl plants in India. Apart Ironi its 
eommercial importance in paper indnstry and in bu.ild.his huLs and 
eottages, it has i'ound some place in the indigenous medicinc 
owing to the presence of a substance knovra as 'Bans.oloch.ana' in 
Sanskrit or as 'Tabashiv' in Persian. 'Bansoloeliana' is a siliceous 
deposit in the interior of the stem of B.arundinucea. Two varietiea are 
availablc iu Llie market, the blue and the whitc, both having a sweet 
tasle. It is nmch prized as :i stimulant and lebrifuge. In paralyrtc 
complaints, asthma, cough and other debilitating diseases, the drug 
is greatly valued in the indigenous medicine, The young leaves, in 
the forin o£ a deeoetion eombined wilh some aromatie substance, have 
also been used as an emmenagogue. 

Bassia latilulia Roxb. and B. longliolia binn. (sec page 289). 

Berberis (see page 291). 

J Blumea lacera DC, (see page 113). 

BrerhaaYia diffusa Linu. (see page 300) . 

Borassus Ilabelliformis Murr. 

Vern.— Sans.— Ttila ; llmi.—TaUar, Tal ; Beng— Tal ; Tam.— 
Panna-maram ; Teh — Tdti-chcttii ; Guz. — Tdd ; Mar. — Talat-mdd ; 
Mal. — Pand ; Santai — Tule ; Sing. — Tal ; Burm. — Tan ; Pers. — Daralchtc- 
tari. 

It is a tali paim growing in the sandy localities along the river 
banks. The juice of the plant is taken as a stimulant beverage and 
has some laxative property. By the fermentation of this juice, an 
intoxicaling liquor (toddy) is prepared which is a favourite drink 
ainong the labouring elasses. Toddy poultice, prepared in combination 
with flour of rice is a stimulating applieation Lo inflammed parts. 
The expressed juice Ironi the young terminal buds and the deeoetion 
of the root have been used in gastritis and hiccough. 

Brassica juncea Hk. f. & T. 

Vern. — Sans. — Rd]ihd; Hind. — Bdi, Sarson ; Beng. — Rdi sarishd ; 
Bomb. -Hai; Mar, — Rdydn ; Kash. — Asur ; Sing. — Abba. 
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Brusnica juncca is the common Indian mustard and is largely 
employed medicinally alung with black mustard, Bmssica nigni. 
Mublni'd poultice prepared with cold water i'orms a n escellent counter- 
irritant in many inflammatory and neuralgir affeetions, in abdominal 
eolic and obblinate vomiting. In no case the plaster should be in 
eontact with the skin for more than ten minules. One or two tca- 
spoonful of mustard in water, is an erliuient emetic to empty the 
stomach in cases of poisoning. A liot mustard bath is ,111 emmenagogue. 

Biitea frotidosa Roxh. (see pa.i,'e 305) . 

C;esalpinia bonducclla Fleminfi. (see paye 307). 

Calci liydi'oxi(le. 

Vern. — Sans. — ariimu ; Hind. — Chvnd ; Beng. — Ckun ; Punj. — 
Kalai ; Guz. — Cliunn ; Tam. — Chumimbu ; Tel. — Hunna ; Arab. — KU s, 
Ahii ; Pers. — Nurah ; Burin. — Thun-phiyu. 

C, oxide. 

Vmin. — Iliud. — Kalika-chumi ; Tam. — Kar-shunnambu ; Tel. — 
JRalla sunnamu ; Punj. — Chunah. 

Calcium is a well-known remedy in all iniiammaLory swellings. 
It is popularly used in the form o£ lime water. Lime water is prepared 
by addiug two ounces of slaked lime lo a gallon of water and decaut- 
ing oli Lhe supernatant clear flnid ai'ter lhe whole mixture has beeu 
allowed to stand for a lime. In combination with faome M and oil 
lime water forms a good emollient in buras and scalds, skin diseases, 
sore nipple etc. About 3 ounces of lime water as an enema is found 
quite efPective in threadworms in children. Given internally it forms 
a good antaeid in dyspepsia and heart burn. In obstinate vomiting 
and diarrhoea, vomiting of children, in eonsumption, in poisoning by 
mineral acids, lime water is a liandy and really useful remedy. An 
elegant way of preseribing lime water is to give il in combination with 
milk, 'l or 5 ounces being addcd to a pint of milk. 

Calophyllmn inophylliinr Linu. 

Vkun. — Sans. — Punndga ; Hind. — Sulldna diampu. Surpunlta ; 
Beng. — Punncig ; Bomb. — Undi ; Mar. — Surangi, Ndgchdmpa ; Tam. — 
Punndgam ; Tel, — Pumdgumu, Ponna-cheltu ; Cutch — Udi ; Sing. — 
Domba ; Mal. — Betim ; Burm. — Pongnyet. 

The leaves of this Lree are employed in eye diseases. The bark 
is astringent and a decoction of it is used as a wash for indolent ulcers. 
The kernel of the seeds yields a dark yellow oil whieh is used eommonly 
as lamp-oil and medicinally as a stimulant application in rheumatisni. 
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Calotnipis gigantea atkl C. procei'a R. Br. (sce page 309) . 

Calycopteris floiibimda Laiulc. 

Vr.RN — C. P.— Kohoranj ; Ma.r.—UksM ; Tel. — Bandimurudu-da ; 
M ys o r. — M a rsa cla b oli. 

It i s a large shrub growing in Central India, the Deccan and 
Assam. The juice from the young twigs is used in diarrhcca and 
dysentery. Dr. Koman of Madras advocated its use as au anthel- 
minlio and laxative. 

Camellia theifera Grifl. (see page 68). 

Cannabis sativaljnn. (see page 73). 

Capsicum annum I^mii. and other species. 

VeRN. — Ilind. & Punj. — Mattisa, Mirch ; Beng. — Lanlta-marieh, 
Giich-maricli ; Kumaon. — MaLtisa-wangrii ; Kash. — Mirch-wdngum ; 
Guz. — Marchu ; Mar. — Mairsingd ; Tam. — Milagdy ; Tel. — Mirapa-singd ; 
Mala. — Kuppal-mdaka ; Saus. — Marichi-phalam ; Arab. — Ahmur ; Pers. 
— Filfile-swkh ; Sing. — Miris ; Bumi. — Na yop. 

Chillies are used daily as condiment and are grown abundantly 
throughout India. The three important varieties of capsicum, C. minum, 
Ciustigiatum and C. minimum differ in size, shape and colour. When 
applied locally they produce blisters and Llie fresh frnits made inlo 
a paste in combinaLion with mustard are used as countcr-irritant. They 
have been used as a gargle in sore throat and hoarsencss and intern- 
ally, in dyspepsia and loss of appetite, as useful adjunct to aloes. 
A pill made of capsicunij ginger and rhubarb is carmmative and may 
be advautageously employed in atonic dyspepsia. 

Cardiospermnm halicacahuiu I,mn. 

Fern. — Sans.—Kdravi; Beng. — LaUiphatkari ; Punj. — HabuUkalkal 
(seed) ; Guz. — Karotio ; Bomb. — Bodha ; Tam. — Muda-cottan ; Tel. — 
Biidha-lealiara ; Burm. — Ma-la-mai ; Arab. — Laftaf ; Sing. — Painaira-wel. 

Tkis plant is plentiful in every part of India. A decoction of the 
root in doses of 4 to 6 ounces is considcred as a diuretic, diaphoretic 
and laxative. Dr. U. C. Dutt recornmeuds the following preparation 
as an emmenagogue. Equal parts of leavcs of C.halicacabum, potas- 
sium carbonate, root of Acorus calamus and root bark of Terminalia 
tomentosa are rubbed into a paste with milk. One drachm of the 
preparation daily is said to effeet a free menstrual flow in abont three 
days. The wholc plant has also been used both internally and exter- 
nally in rheumatism and lumbago. 

Carica papaya Linu. (see pagc 311). 
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Garmu carui I Y iim. (see page 80) . 
Carum copticmn Kenth, (see page SI) . 
Caryopliyllus aromaticus Linu. (sec page 86) . 

Cassia alata Linn. 

Vern. — Sans. — Dadrughna ; Beng. — Dddmdri ; Kmd.~~Dudmurdan ; 
Mar. — Dddamardana ; Tam. — Shimai-agati ; Tel. — Sirna avisl ; Kan. — 
Shime-agase ; Sing. — Attora ; Burm. — Muizuli-gi. 

This is a common liaudsome shrub with yellow flowers. The 
bruised leaves, applied locally in the i'orm of an ointnient, have a 
greal reputation in skin diseases and are regarded as a specific for 
ringworm. 

Cassia aun'ciifata Linn. 

Vehn. — Ilind. — Tarwar ; Mar. — Taravada ; Guz. — Awal ', Tam. — 
/luari ; Tel. — Tangedu ; Culcli. — Awulu ; Kan. — Taravadagida ; Mal. — 
Avdra ; Sing. — Rana-vara. 

It is called tlie tanncr's cassia, as the bark is one of the mosL 
valuable o£ Tndian tans. I'iuely powdered, decortieated seeds have 
been nscd as a dusting powder in conjuuctivitis. The bark is eonsi- 
dered astringent; it has been imich used as a gargle i» sore throat 
in place of oak gali and seems to be worlhy of trial. A decoctioli o£ 
the whole plant or the flower buds has been tried in diabetes. 

Cassia lanceolata Linn. (sec C. anfiuslifolia page 87) . 

CepUalandra indica Nand. (see page 313). 

Cera albn and C. flava (Wax). 

Veun. — Sans. — Madhujan ; Hind., Beng., Dec. & Pers. — M6m ; 
Kash. — Sinth ; Guz.— Min ; Mar. & Kan.— Mina ; Tam.—MeUugu ; Tel.— 
Mai-nam ; Sing. — Itti ; Arab. — Shama ; Burm. — Phayouii. 

Wax has got very little medicinal property. Its cbief use is as 
a plaster and as a basis for oinlments. The Mluwing preparation is 
eonsidered to be ari effeetive application to boils. Equal quantities 
of Balsamodendron mukul, B. pubcscens, \vax and sesame oil are 
melted togelher and is applied over the affeeled part in the form of 
a plaster. 

Cerbera thevetia Doii. (see Tbevctia ncriifolia Juss., page 405). 

Chenopodium (see page 89). 
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Chenonodiiim allmni Litm. 

Vemt — Sans. — Vastuk ; Hind. & Beng,— Bathd-sag, Chandan bctu ; 
Panj—Bulhua ; Tara.— P ampu Mm ; 'M.—Pappu kura ; Bomb.— 
Chakzoit ; Sind. — Jhil ; Arah.— Kulf. 

It is widely grov/n throughout India, iu the plains and also in 
the hilly traets of Kashmir and Sikkim. The leaves of the plant 
are taken in the form of infusion or decoetion, as a lasative and 
anthelmintic. The seeds are eonsumed hy the hill tribes as an article 
of food. It has been recommended by the Hindu physicians in hepatie 
disorders and in splenic enlargement. 

Cicliorlum intybus Linu, 

Vetin.— Hind. & Pers. — Kasni ; Tam. — Kashini-virai ; Tel. — Kasini- 
vittulu ; Punj.— Gul : Arab. — Hindyba ; Guz. — Kdsani. 

In tlie Punjab plains and in Kashmir, ehicory is cialtivated as a 
fodder, and the roots and seeds are very common drugs of the Puujah 
brmrs. The root is dried, powdered and mixed with eoffee as an 
adulterant. Tt has also been deseribed as a useful medieine in conges- 
tion of the liver and resembles taraxacum in its pharmacologieal 
properties. The powdered seeds can be employed in disorders of 
menstraalion. 

Ciunamoniuni camphora Nees. (see page 113) . 
Cinnamomutn Zeylaniciim Breyn. (see page 117). 

Cissampelos pareira Linu. 

Vern. — Sans. — Amhashthdi-pdthd; Hind. — Akanddi; Beng. — Akanddi; 
Bomb. — Venivel ; Punj. — Katori, Batbel ; Tam. — Pomushtic ; Tel.— Pata ; 
Nepal. — Bati'ilpoti. 

The dried root, of the plant is a common bazar drug. It is a 
substitute for true pareira wliich is imported from South America. 
An extraet or decoction of the root is used as a diuretic in acute and 
chronic cystitis and uretkral diseharge. The root extract has also 
been advocated in howel eomplaints. The leaves made into a paste 
with some bland oil have been used in sores and itebes. 

Citrullus colocynthis Srtinul. (see page 121). 

Citrus aurantium I4nn. 

Veun. — Sans. — Ndgaranga ; Hind. — Ndrangi, Kumla nebu ; Beng. — 
Kamld nembu ; Punj. — Santara ; Bomb. — Ndringi ; Tam. — Kitchli ; 
Tel. — Ganjanimma ; Arab. — Ndranj ; Pers. — Ndrang ; Burm. — Thau- 
ba-ya. 
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The orange is cultivated prineipally in the Khasia liills in Assani 
and in the Central Provinces whicli are the two sources of supply to 
the Indian markct. The fruil is largely consumed and is a valuable 
antiseorbutic. The rind of orange, in the i'orm of infusion or tineture. 
'u, a valuable stomachic, and carminative in dyspepsia, flatulanee 
and gastric irritabilities in general. Powdercd orange peel, 
magnesium carbonate and rhubarb forni a useful earminative 
preparation. 

Citrus meilica Linu. (see page 123). 
Cleome viscosa Limi. 

Vekn. — Sans. — Adiiya bhakta ; Beng. — Hur-liuria ; Hind. — JEurhiir ; 
Pnnj. — Hul Mil ; Bomb. — Kdnphuti ; Tam. — Nahi-huddaghu ; Tel. — 
Kukha-avalu. 

IL grows commonly throughout India. The juice of the leaves 
mixed with warm ghee is used in earache and inflammation of the 
middle ear. The seeds resemble mustard seeds in action and a pouttice 
made with lime water, vinegar and warm waler is effieiacious in 
chronic painful joints as a counter irriLant. The powde-red seeds are 
employed in doses of -i to 1 drachm twice daily as an anlhelmintic. 

Clerodendron injortuuatum Giprlu. 

Vetin. — Sans. — Bhandira ; Beng. — Ghctu ; Punj. — Kali hasuti ', 
Bomb. — Kari ; Mar. — Bhandira ; Tel. — Boclcuda ; Kau. — Nayi-bela ; 
Nepal. — Chiiu. 

C. mforLunaium is a common slirub with pinkish ilowers growing 
throughout tlie waste-land areas in India and also in Ceylon. The 
juice oi' the leaves has for a long time been used as an autiperiodic 
in malaria in doses of 1-2 ounces. Though detlnite antimalarial 
properties have nol been demonstratedj it is a good bitter tonie 
after attacks of ague. Decoction of the leaves has been used as an 
antbelminlie in. voundworm infecLion. 

Coffea arabica Iyitm. 

Veiin. — Hind. — Cofli, Beng. — Kapi ; Bomb. — Caphi ; Guz. & Mar. — 
Bund ; Tam. & Tel. — Capi ; Pers. — Cahwa ; Arab. — Kuhwa, Bun. 
See page 68. 

Colchicum luteum Baker, (see page 125). 
Combretum pllosnm Roxb. 

Vern. — Hind. — Bhoree loih, Thoonia loth. 

It is a shrub growing in the Cachar districl, Assam. Decoetion 
of the leaves is usefid as anlhelmintic. 
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Convolvulus scammonia, 

Vehn.— Hind., Sind., Arab. & Pers.— Sak nmnia ; Punj.— Sakmunia. 

Scammony resin is oblainecl from the rhizomes oi C. Scammonia. 
Most of the bazar sliril is imported into India from Syi'ia and Asia 
minor and the Bombay drug dealers adulterate it with other inert 
auhstances. Scammony is a hydragogue eathart.ic and is largely 
adnrinjstered in dropsy and anasarca. 

Coptis teetaWall. (see page 295). 

Corlaudruni sativum Lum. 

Vern. — Saus. — Dhdnyalca ; Hind. — Dhanya ; Beng. — Dhane ; 

Bomb.—Dhana ; Tam. — Kotamalli ; Tel. — Kotimiri ; Arab. — Kuzbarah ; 
Pers. — Kushnis ; Burm. — Nau-nau. 

The seeds are used as a condiment in every honsehold. An infu- 
sion of the seeds is useful in flatulence, indigestion, vomiting and other 
intestinal disorders. In combinalion with cardamom and caraway it 
forms a good carminative mixture. 

■' Cratieva religiosa Forst. and otlier species. 

VeRN. — Sans. — Varuna ; Hind. — Barna ; Beng. — Barun ; Punj. — 
Barna ; Bomb. & Mar. — Kimia ; Tam. — Maralingam ; Tel. — Vshia ; 
Burm.— Katat ; Kan. & Mal. — Nirvdld, Vitusi. 

Two varieties of Cralseva are important from medicinal point of 
view, C. nurvala and C. roaburghii. A decoction prepared from 
4 ovvnccs of the bark of tbe former in l| pint of waler is said to be a 
good anliperiodic and tonic in doses of about 2 ounces two or three 
times daily. This mixture is also said to be useful in cases of kidncy 
and bladder stones. The leaves of C. rovburghii are very good counter- 
irritant and can be used as a substitute for mustard. For this 
purpose, a poultice made of the fresh leaves with lime water or warm 
watcr is employed. 

Croton tiglium Linu. 

Vern. — Sans. — Jayapdla ; Beng. — Jaypal ; Hind. — Javidl-gota ; 
Tam. — Nerodlum ; Tel. — Ncpdla-vitua ; Kan. — Nepdla ; Mar. — Jejpdl ; 
Guz. — Nepal ; Burm. — Kanako ; Malay. — Bori ; Java. — Cheraken ; 
Pers. — Dund ; Arab. — Batil, Dand. 

The croton seeds are oval shaped -with a light coloured shell and 
a soft kernel inside. They are used aa a drastic and violent purgative 
in eonditions like apoplexy, insanity and convulsions attended with 
high blood pressure. The doses in such cases should never exceed 
2 grs. irjised with honey. The expressed oil from the seed is given 
in doses o£ 1 minim only. The oil has been tried as counter irritant 
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and vesioant in rheumatism, synovitis, paralysis and painful affec- 
tions ol' joints and limbs. 

Cttbeba oflicinalis Miq. (see page 227) . 
Cuminum cymiinim Liun. (see page 82). 

Cupriim sulphas. 

Verk.' — -Sans. — Tulllia ; Ilind. — Nild-iuid ; Beug. — Tutia ; Tam_. — 
Mayil-tuttam ; Tel. — Mayilu-tutlam ; Malay. — Turi; Guz. — Morttltd ; 
Arab. — Tidjul-akhzar ; Pers. — Zdlce-sabe ; Bumi. — Doullid. 

Copper Rulphate occurs in blue crystalline masses. The stuff 
obtained from the bazar is usually impure. IL may be purifiecl by 
dissolving in water and re- erystallising. For internal administration, 
a special inethod of purification is recommended by the Hindu physi- 
cians. Bazar copper sulphate is rubbed witli honey or ghee and then 
exposed to heat for some bime. Il is then soaked in water for three 
days and finally dried in the sun. In doses of J to 2 grtiins il is said 
to be beneficial in chronic diarrlicea and dysentery. Lavge doses will 
act as emetic and are frequently used in opium, irax vomiea and 
arseuic poisonings. In indolenL ulcers and exuberant granulations, 
a weak lotion will be foimd effective. In epistaxis and. other forms 
of bleeding from mncous surfaces, a lotion made by adding 4 grains 
o£ copper sulphalc to an ounce of water is recommended. 

Curculigo orcliioides Grertii. 

Vern. — Sans. — Mushali ; Hind. & Bomb. — Kdli-musli ; Beng. — 
Tala muli ; Tam. — Nilap-punailc-lcizhangii ; Tel. — Nila tadi ; C. P. — 
Mussulkund ; Sing. — Hin-hin-tal. 

C. orcliioides is the 'kala musli' of the bazar and has to be 
distinguished from the tuberous root of Asparagus adscendens wliicli 
goes by the name of 'safed musli'. The root eontains a good deal 
of mucilage and is used as a demulcent alterative and tonic diiring 
convalescence after acule illncss. A palatable form of administration 
is to give about 1 to 2 ounccs of tlie root in warm milk and sugar. 

Curcuma aromatiea Salisb. 

Vekn. — Sans. — Vanaharidrd ; Ilind. — Jangli-haldi ; Beng. — Ban- 
halud ; Bomb. — Ambc-haldt ; Tam.— Kasiuri-manjal ; Tel. — Kasturi 
pasupa ; Guz.— Kapur kachali ; Kan. — KasUiri-arisliind ; Burm. — Kiydsa 
noin ; Sing. — Duda-kaha ; Arab. — Judwar, 

Uses similar to C. longa. 



576 COMMON BAZAR MKDICINES OF INDIA 

Ciirciimii lirnya Roxb. 

Vern.— Sans.— Huridra ; Hind.— Hahli ; Beng.— Halud ; Pun].— 
Ilalju ; Tam,— Manjai ; Tel. — Paaupu ; Guz. — Halada ; Bumi. — Taman ; 
Arah.—Kurkum ; Vcth.—Zard-cliobah; Smg.—Kahd. 

The dried rhizome is used medidnally and as a eondiment. As a 
local application, iu combination with lime it is valuable in sprains, 
bruises and inilaniniatory ttoubles of Lhc joints. An ointment prepared. 
froni C. longa, mustard od and hemp leaves is effcctive in eczema, 
itches, ctc. 

Cyperus rotundiis Lilin. 

VnitN. — Sans. — Musld ; Beng. — Muthd ; Bomb. — Mustd ; Guz. — 
Motha ; Tam. — Koral; Tel. — G andal a ; Mar. — Bimbal ; Sing. — Kalan- 
duru. 

The roumled rhizome of the plant is found everywherc in India. 
The bidbous root is largely used by the Kavirajes, grounded with ginger 
and hooey and given as astringenl, stnmachic and carminative in gastrie 
and inLestinal disorders. The Honmn.s used it as emmenagogue in 
uterine complaints. 

' Dffiniia extensa R. Br. 

Veiin. — Hind. — U Iran, Sdgovdni ; Beng, — Chluigal-b&Li ; Tam. — 
Vcli-parutti ; Tel. — JiUupalcu ; Mar. — Utarani ; Guz. — Nagala-dudheli. 

This plant has been used exteusrvely for its emelie and expec- 
toranl properties espeeia'ly in Lhe Bombay Presidency. Powdered 
leaves in doses of 5-10 grs. or a decoction of the leaves in 1-2 ounce 
doses are good expectorants. The juiee of Ocimum sanctum and honey 
are sometiraes addcd to the deuocLion to help the expeetorant effeets. 

Datu™ (see page 127) . 

S Dipterocarpns fcevis Ilain., D. alatns Roxb. and other species. 

Vekn. — Hind. & Bomb. — Garjan-ha-tcl ; Tam. — Ycnnai. 

Several speides of Dipterouarpus plants grow i n Chittagong, Buram 
and Siam. These plants yield an oleoresinons extracl which is popn- 
larly known as 'gurjan balsam' or 'wood oil'. The 'gurjan oil', 
proourable in the Indian bazars, is chiefly the produet of D, Isevis 
and D. alalus. The oil has a pale grey or light brown colour and may 
be as thick as honey. It resembles copaiba balsam and has been 
used as a substitute for oil of copaiba in the treatment of gonorrhoea 
in doses of J to 1 teaspoonful in mucilage, milk or gruel, twice or 
thriee daify. At one time, the balsam was used both internally and 
externally in the treatment of leprosy but it has sinee been 
discontimied. 
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Eclipta alba Hassk. 

Vern. — Sans. — Kesardja ; Hind. — Mochkand, Bhangra, Babri; 
Beng. — Kesuti, Keysuria, Keshuri ; Bomb. — Mdkd, Bhdngra, Dodhah ; 
Tam. — Karisha-langanni, Kaikeshi ; Tel. — Galagara, Gunlalcalagara. 

The roots and the leaves of the plaut are considered to be 
cholagogues and have been largely used alone or in combination -with. 
ajowan seeds in derangements of the liver and gall-bladder. They 
have al&o been used as substitutes for Taraxacum, a reputed and 
popular liver tonic. 

Elettaria cardamoimim Matou. (see page 136) . 

Embelia ribes Bumi. atid E. robusta Roxb. 

Vebn. — Sans. — Vidanga ; Hind. — Baberdng, Wtiivrung ; Beng. — 
Bhimnga, Bhai-birrung ; Punj.-~ Babrung ; Bomb.— Kdrkannie, Vaiva- 
rang, Vavadinga ; Tam. — Vdyu-vilamgain, Vellal ; Tel. — Vdyu-vilam+ 
gam ; Pushtu — Bdbrang. 

The seeds of these plants are used as an anthelmintie. Pmvdered 
seeds in doses of one to two drachms are administered with sugar 
or honey in an empty stomach to expel tapeworms. 

Enicosterua littorale Elume. 

Vern. — Hind. — Chota-kirayaia ; Bomb. — Manucha, Kadavinayi ; 
Tam. — Vallari ; Tel. — Nela-guli, Nela-gulimidi. 

It is known as 'chola chiretta' in some parls of India. The 
ftowering plants are used as stomachic, carminative and bitter tonic 
and are commonly available in the Punjab and Bombay bazars. 

Eugeula jarabolana Lam. 

Vern, — Sans. — Jambu, Jambula ; Hind. — Jaman, Jdtn, Phalinda, 
Jamni jihaldni, Pharenda, Paiman ; Beng. — Jam, Kdla-jdm ; Bomb. — 
Jambul, Jdmbudo, Jambwa, Jdmbudi ; Tam. — Ndval, Narvel, Nawar, 
Naga ; Tel. — Naredu, Iidcha-neredii, Pedda-neredu, Nairuri, Nareyr, 
Nasodu. 

The seeds are considered astringent in diari'hoea and dysentery 
preferably in combination with. the seeds of Mangifera indica (Mango). 
Powdered seeds are said to dimiiiish the quantity of sugar in urine 
in diabetes. A deeoetion of the bark has also been used in cases of 
dysentery in combination witli cardamom and cinnamon. 

Eupl^orbia neriifolia Liun. 

' Verw. — Sans. — Snuhi, Vujri ; Hind. — Sehund, Thohar, Sij, Patton- 
ki-send Beng.- Mansa-sij, Pdta-sij, Bij-daona ; Bomb. — Mingula, 

37 
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Mingut, Nivadunga, Thohur, Thor, Nemarang ; Tam. — Ilaik-kalli ; Tel. 
— Aku-jemudu ; Burm. — Sha&uung, Shazdvii-mma. 

This plant is found in Ihe hilly regions of Central India and is also 
cultivated m Bengal. The fleshy cylindrical stems exudes when injured, 
a milky juice which is used to relieve earachc, In combinatiou witk. 
chebulic myrobalans and long peppers, the juice is also given as a 
drastic purgative in dropsy and general anasarca. 

"Euphorbia piluHfera ]\,iim. (see page 318) . 

Feiri siilphas. 

VERN.— Sans. — Kasisa ; Hind. — Kasis, Hira Icasis, Kahi ; Beug. — 
Hirdltos, Hira-kosis ; Bomb. — Kashish, Bira-hashish ; Tani. & Tel. — 
Anna-bedi. 

Crude, greenish blue crystals of sulphate of iron are available in all 
the bazars in India. On aecount of its astringeut properties, it is 
used as a lotion in erysipelas, anajmia and constitutional debility 
following on malaria, kala-azar, etc., the following preseription has been 
found uselul : — ferri sulphas i grains, omum water 6 ounces, infusion 
ehiretta 6 ounces. Two ounces of the misture is given twice ot thrice 
daily, 

Femla f oetida Regel. (see page 171) . 

Ficus bengalensis Ijinn. 

Vern.— Sans.— Vata ; Hind. — Bor, Bar, Bargat ; Beng. — Bal, Bar ; 
Punj. — Bera, Bor, Bohar, Bargad ; Bomb. — Wad, Barghat, Bur, Vada ; 
Tam.— Ala ; Tel.— Mari, Peddi mari ; Pushtu — Baagat, Bar. 

The banyan tree is planted throiighout India. It grows to a heigkt 
of about 100 feet and is a common roadside tree. The milky juiee that 
esudes from the tree is a valuable astringent in sores and ulcers. Infu- 
sion of the young biids, owng to the large percentage of tannin it 
contains, is useful in diarrhcea and dysentery. An infusion of Ihe bark 
is said to have spccific properties of reducing the blood sugar in 
diabetes. 

Flcus glomerata Roxb. 

Vern. — Sans. — Uduinbara ; Hind. — Gular, Paroa, Lelka, Vmar, Tue, 
Dimeri ; Beng. — Jagya-dumar, Yajnadumhar ; Pun j. — Kathgular, 
Knimbal, Rumbai, Batbor, Palak, Kahammal, Dadhuri ; Bomb. — 
Umbar, Umbar gular, Atti, Rumadi ; Tam. — Atli ; Tel. — Moydi, Atti, 
Bodda, Paidi, Mari, Medi. 

1 It is a large Lree found in Bengal, Central India, Assam, Burma, 
and the Deccan. The bark, leaves, fruits aud the milky exudation have 
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all been employed in indigenous medicine. An infusion of the bark and 
the leaves is astringent and has becn employed as mouth wash in 
spongy gum and also inlernally in dysentery, menorrhagia and hsemo- 
ptysis. The i'ruit is considered to be astringent and carminative. Both 
the fruit and the sap extracted from the trunk of the tree have been 
described as valuable medicine in diabetes. 

Ficus religiosa I^imi. 

Veen. — Sans. — Aswathlhamu, Asvatlha ; Hind.— Pipal ; Beng. — 
Ashathiaa, Aswat, Asud ; Punj. — Pipal, Bhor ; Bomb. — Pimpal, Piplo, 
Pipur, Pipul ; Tam. — Arasa, Aswartham ; Tel. — Rai, Raiga, Bdvi, Kulla 
rdvi. 

The 'peepuF tree grows wild in many parls of India and is also 
cultivated, as it is held sacred by the Hindus. An infusion of the 
bark is astringent and has been used in unheallhy ulcers and various 
skin diseases. 

Fish liver oil. 

Vehn. — Hind. — Mach-chi-kd-tel ; Beng. — Macher tel ; Bomb. — Maso- 
licha-icla ; Tam. — Min-yenney ; Tel. — Chepa-nune. 

Extraction of oil from the fish is earried on in mauy places along 
the west coast of India. Fish oil is used as a eheap substi- 
tute for cod liver oil. Oil derived from the livers of fishes like 
hilsa, sharks, skates, sand fishes, etc., is beneflcial in debilitating 
diseases and in malnutrition. One Lo two teaspoonful of fish oil, 
sweetened and flavoured, can be given once or twice daily in phthisis 
and riekets. Most of the fish oil available in the market, however, is not 
distilled from the livers only but is crudely manufactured from the 
whole fish. Sueh oil therefore has very little utilily as a thcrapeutic 
agent and moreover turns rancid quickly on keeping. 

Foeniculum vulgare Gcertn. (see page 172). 

Fumaria offlcinalis I/inn. and F. parviflora I^amk. 

Vern.— Hind. — Pitpapara, Pitpdpra ; Beng.— Ban-sulpha ; Bomb.— 
Pitpdpra, Shaira, Pitpapda ; Tam.— Turd ; Tel.—Chdta-rdshi ; Arab.— 
Bukslat-ul-mulik, Baglatul-mulk ; Fers.—Shatra, Shahtarah ; Pushtu— 
Shdktara, Pitpapra, Pdpra. 

F- ofjicinalis is not indigenous to India but is imported into the 
country from Persia. An allied variety, F. parviflora, is found 
throughout the Indo-gangetic plain. An infusion prepared from the 
stem and the leaves is used i" dosage of 1 to 2 ounees thrice daily as 
alterative, tonic, diuretic and diaphoretic. 
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Gaicinia tnaugostana Litin. 

Vehn,— Hind.— Mangustdn ; Beng. — Mangustdn ; Bomb.— Mango- 
stin, Mangustan, Mangastin ; Burm.— Meiigkop, Mimbu, Mangui, Ycwng- 
zalai. 

Mangosteen fruit is chiefly imported into India from Singapore and 
the Strait Settlements, though to some extent it is cultivated in Burma 
and Madras Presidency. The decoction of the vind of the fruit is a 
domestic rcmedy for diarrhoea and dyaentery. 

Garciitia purpurea Roxb. 

Yern.— Hind.— Kolcawi, Kolcam-kd-tel ; Bomb. — Kokam, Amsul (the 
fruit), Kokam chatel, Batambu-sdla, Bhirand, Katambi, Bhirandel ; 
Tam. — Mirgahnara. 

The oil expressed from seeds is known as 'Kokum' butter. Owing 
to its emollient and soolhing properties, it is considered an excellent 
substitute for animal fat as a basis for ointment. 

Gentiana kurroo Royle. and other species (see page 177). 

Gliee. 

Vern.— Sans,— Ghrita, Ghrittham ; Hind. — Ghi ; Beng. — Ghce, 
Ghrita ; Tam. & Tel.— Neyi. 

Ghee is chiefly prepared from the milk of cows and buffalows. It 
is an esteemed article of diet and its local application over blisters 
and inilammatory swellings is mucli in vogue. Old ghee is very useful 
as a local application in pleurisy and painful affections of joints. 

Gloriosa sitperba Linn. 

Vern. — Sans,— Ldngalikd, Agnisikhd, Kalikari ; Hind. — Karidri, 
Karihdri, Languli ; Beng. — Bishaldnguli, Vlatchandal, Bisha ; Punj. — 
Mulim, Karidri ; Bomb. — Karianag, Ndgkaria, Indai ; Tam. — Kalaip- 
paik-kishangu, Kdrttikaik-kishangu ; Tel. — Agni-shikha, Kalappa-gadda, 
Adavi ndblii, Potti dumpa, 

It is eommon in the forests of Bengal, Burma and Ceylon. The 
tubers are flattened or cylindrical in shape and very bitter to the 
taste. Its use as an abortifacient has been mentioned by the old 
sanskrit ivriters. Contrary to the popular belief, the root is not poison- 
ous in ordinary doses. On the other hand, it seems to possess alterative 
and tonic properties. A paste formed with -water is an useful anodyne 
application in bites of poisonons insects and reptiles. 

GlycyrrhlM glabra I41111, (see page 180) . 
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■Gmelina arborea I/imi. 

Vebn. — Saus. — Gumbhari, Sripnari ; Hind. — Kumhhar, Gumbhdr, 
Kambhar ; Beng. — Gamati, Gumdr, Giimbdr ; Bomb. — Sheivun ; Punj, — 
Kumhdr, Gumhdr ; Tam. — Gumuduttku, Gumadi ; Tel. — Gilmar-tek, 
Pedda gomru ; Santh. — Kasmdr ; Burm. — Yamanai. 

The root, fruit, bark and leaves of this plant have all been used 
in medicine, but the root and the fruit are to be preferred. An extract 
of the root is bitter and tonic and has been administered in various 
ailments. Combined with liquorice, honey and sugar, it is considered 
to be galactagogue. 

Gymnema sylvestre Br. (see page 319) . 
Gynocardia odorata R. Br. (see page 393) . 

, Heclychiiim spicatum Ham. 

Vebn. — Sans, — Kapurahdch ali ; Hind. — Sit-ruti, Kapur kachri ; 
Bomb. — Sir, Suiti ; Mar. — Kapur krachari ; Punj. — Khor, Kacfiur-kachu, 
Ban hela, Sheduri, (Bazar root) =Kapur kachri ; Tam. — Shimai-kich- 
chilik IcisJiangu. 

The plant grows abundantly in the Punjab and Nepal. The root- 
stoek that is found in the bazar is reddish brown in colotir with a 
pungent bitter taste. It is the common ingredient of 'abir' that is used 
in India during the 'holi' festival. Medieinally the root stock is em- 
ployed as a stomachic 3 carminative and bitter tonic. 

Hedyotis auricularia Linu. (see page 323) . 

Helicteres isora I/iim. (see page 324) . 

Heniidesinus indicus R. Br. (see page 182) . 

Tierpestis monniera H. B. K. (see page 325). 

Hibiscus abelmosclvus Linn. 

Vehn. — Sans. — Zatdkasturikd, Lata-hasturikam ; Hind. — Mushk- 
dana ; Beng. — Mushak-dana ; Bomb. — Mishh-d&na, Mushk-bhendi-ke~ 
bij ; Tam. — Kasturi-vendaih-hay-virai ; Tel. — Kasti'iri-benda viLtulu ; 
Pers. — Mushk-dana ; Arab. — Habbul-mishk. 

The musk-mallow, so-ealled beeause the seeds possess an aromatic 
odour resemMing that of musk, is common throughout the hotter parts 
of India. Dr. Mohideen Sheriff speaks highly of the tincture prepared 
from the secds as stimulant, carminative and antispasmodic and 
reeommends it in hysteria, debility and nervousness. 
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Hydrocotyle asiatica Iyinn . 

Vern. — Sans. — Mandukaparni, CJwka-parni ; Hind. — Brdhmaman- 
duki, Khulakhudi ; Beng. — Thol-kuri, Brdhmamcmduki ; Bomb. — Kari- 
•uonu, Karinga ; Tam. — Valld-rai, Babasm ; Tel. — Manduka-bramha- 
kiirdku ; Arab. — Artdniydl-hindi. 

H. asiatica is a weed common in all parts of India. For a long 
time it has been used by Lhe Indian physicians as a remedy for various 
slcin diseases. The leaves are only recognised in the Pharmacopoeia 
Indica, bui many invesligators have advocated the use of the entire 
plant, root, tvvigs, leaves and seeds in medicine, especially lhe first named 
which conlains the major portion of the active volatile principle 
'vellariii'. The leaves are dried in the shade so thal no active principle 
is lost, powdered and kept in well stoppered bollle. This powder is 
used as a remedy for eczema, leprosy, secondary syphilitic ulcers either 
as an ointment with vaseliue or as a dusting powder. Internally, it has 
been used as an alterative and tonic and can be administered in the 
powdered form in 5-10 grains doses three times daily. A decoction of 
the entire plant one ounce in a pint, boiled for about 15 minutcs, is 
an elegant preparation in doses of 1 to 2 ounces. 

Hygrophila spinosa T. And. 

Vern. — Sans. — Ihshugandlid, Kokildksha ; Hind. — Tdlviakhdna, 
Gokhula kanta, Gokshura ; Beng. — Kulidkhdrd, Kantakalika ; Bomb. — ■ 
Tdlimkhana, Kohunda ; Mar. — Tdlimakhdna ; Tam. — Nirmalli ; Tel. — 
Nirguvi veru ; Santai — Gokhula janum. 

This spiny bush is common throughoul India. The whole plant 
has been used medieinally, specially the root and the leaves. A 
decoction of the rool is useful in hepalic derangement and genilo- 
urinary disease as a diuretic. About 2 ounces of the root is boiled in 
a pint of water for 20 minutes to half an hour in a closed vessel. Dose 
of the preparation should be 1 to 2 ounces two or three times daily. 
Ali parts of the plant have similar medicinal properties and can be 
bought almost in every important bazar of India. 

Hyoscyamus niger Linu. (see page 183) . 

Ipomsea digitata Linn. 

Vern. — Sans. — Viddri, Bhumikaslitnanda ; Hind. — Bildi hand ; Beng-. 
Bilai-kand, Bhui-kumra ; Bomb. — Bhui-kohala ; Tel. — Matta-pal-tiga. 

The large tuberous roots of this plant are used as tonic, alterative 
and aphrodisiac. It is mucilaginous and has a bitter taste. In Bombay 
and tlie Punjab, these roots are sold as 'gand' and are much in 
demand. 
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Ipomaea turpethum Rr. atid I. Uederacea Jacq. (?ee page 185). 
Iris eiisata Thunib. 

Vern.— Hind. & Bomb.—Keore-kd-mul ; Pers— Bikh-i-banafsliah ; 
Avab. — Irsd. 

I. florentina Liim. 

Vern.— Hind.— Irsa, Sosiui ; Punj.— Irisa ; Kash.—Bclch sosan ; 
Pers. — Bekh-i-banfsa. 

Orris root that is obtaincd in the Bombay market is mainly derived 
froni I. germanica whicli grows in Kashmir. Some part is also imporled 
into India from Persia. There is practically no mention of the 
medieinal use of this plant by the Hindu physicians. The Mohammedan 
physicians use the root as aperient and diuretic and in liver oomplaints. 

Jatropha ourcas Imm. 

Vern. — Saus. — Kanana erarida, Paravata-yeranda ; Hind. — Bag- 
bercnda, Safedind, Bhernda, Jangli-arandi ; Beng. — Bdgbherendd, Bon- 
bherandd, Erandd-gdchh ; Bomb. — Mogalieranda ; Puuj. — Rattanjot, 
Japhrota ; Tam. — Katt&manakku ; Tel. — Ne'pdJnm ; Arab. & Pers. — 
Dande-ncihri. 

It is a common plant growing in waste places. The oil from the 
seed is pale yellow and acts as a purgative like eastor oil. The seeds 
havo also heen used as a drastic purgative but are likely to give rise 
to toxic. symptoms. The viscid juice is a hremostatic: and is used in 
ordinary cuts and bruises. Decoction of the leaves is also used for 
similar puvposes and as a gargle to strengthen the gums. 

Lallemantia royleana Beutli. 

Vern. — Hind. & Punj. — (Seeds) Gharei hashmdlu ; Bomb. & Pers. — 
Tilklim-i-balangu (seeds). 

The seeds known as 'tokmalanga' resemble 'isphagul' but are of a 
black colour. It is given internally as a diuretic and soothing drink 
in urinary troubles. Locally they are applied on boils and abscesscs. 

Lawsonia alba Lam. 

Vern. — Sans. — Mendhi, Kuravaka ; Hind, — Mehndi ; Beng. — M endi, 
Shudi ; Punj. — Mehndi, Patvwdr ; Mar. — Mendi ; Tam. — Marithondi ; 
Tel. — Goranta. 

The leaves of the plant are used to stain the finger nails. It has 
been used in enlargement of spleen, jaundice and leprosy. 

Linum usitatissimum Linn. 

Vern. — Sans.— C/ma ; Hind. — Alsi, Tisi ; Beng. — Tisi ; Bomb.— 
Alasi, Javas ; Punj,— Alish, Tisi ; Tam. — Alshi-virai ; Tel. — Atasi ; 
Pers. — Zaghu. 
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Linseed is a well-known substanee thronghout India. As an external 
application linseed poultice u> uscful in abscesses, boils, bronchitis and 
qumsy. Linseed oil, though rarely nsed inlernally, is a common basis 
for embrocation and liniment. Linseed tea prepared by adding an 
ounee of the seed in 1 pinL of water, boiled for 10 minutes and strained 
is a useful drink in diurrheea dysentery and urinary complaints. 

Litsa;a sebifera Pera. 

Veen. — Hind. — Garbijaur, Menda ; Beng. — Kiikurchita, RaUin, 
Garur ; Bomb. — ba,rk=Maida-lahri, lnarves = Chickana ; Punj. — Medasuk, 
Chandna ; Ta,m.—bark~Maida-laldi ; Tel. — Narra alagi, Meda. 

The bark of L. sebifera. is one of the best known bazar drugs and 
goes by the name of 'maida-lakin. 5 It contains a good deal of 
iimcilage and has been used as demulcent and astringent in diarrhcea 
and dysentery. Freshly grouiicl baric is a local hsEinostatie. 

J,uffa acntaiigula Roxb. 

VcRN. — Sans. — Jhingdha ; Hind. — Jingu, Torai ; Beng. — Jhingd, 
Jlnga ; Bomb. — Jinga, Turai ; ~Pun].-—Jhinga, Kali tori, Turdi ; Tam. — 
Pikunhai ; Tel,— Burhai, Bira-hdya, Pers. — Khiydr. 

The fruit juice, seeds and leaves of the plant are bitler and are 
xised rnedieinally. The seeds are conaidered to be emetie and in smaller 
doses 5-10 grs. act as an expectorant. They have been highly spoken 
of by Dr. Mohideen Sberiff as a valuable substitute for ipecaeuanha in 
dysentery. An emulsion of the kernel of the seed in wafer is a good 
form of administration. Anotlier variety of luffa, known as L. echinata 
is a common drug in the Bombay bazar and is brought from Guzrat. 
The fruit is given in the form of an infusion or deeoction in jaundiee 
and biliary and intesLinal colic. 

Mallotus pliilippinensis Muell. Arg. (aee page 338) . 

Mei. 

Veen.— Sans. & Beng,— Madhu ; Hind. & Bomb.— Madha ; Tam — 
Taen ; Tel.— Taenu ; Punj,— Saht ; Kash.— Mhaoh ; Malay— Ayur- 
mader ; Sing. — Mipanny ; Burma- — Fya-ya. 

Although it has no marked medioinal properties, honey is exten- 
sively used in every household of India. The honey that is sold in the 
bazar is derived from the honeyeornb of several speeies of wild bces. 
Ckemically, honey is mainly a mixture of dextrose and levulose. It 
is a pleasant vehiele for adminstermg bitter mixures for cough and 
fever espeeially in children. 
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Melaleuca leucadeiidroii I,iim. 

Vern. — Hind. — Kayaputi ; Beng. — Cajuputte ; Bomb. — Kdydkuti ; 
Mar.— Cuj'uputd ; Tam. — Kayapute, KijdpuLe ; Malay. — Cajuputi, Kdyd 
putia. 

The plant is a native of Tennaserim, Malay islands and Australia. 
The lcaves yield 011 distillation, a thin, greenish essential oli known as 
Cajupput oil. A large quantily of the oil is impoi'ted into Singapore 
from .lava, Manilla and Celebes and other places and thence lo Calcutta 
and Bombay. Cajuput oil is a favourte remedy in inflamed and painful 
joints. The oil when taken internally is said to be useful in cholera 
and diarrhaea but is apt Lo produce inflammation of the kindney. 

Mentha arvensis Linn. (see page 188) . 

Mimusops elengi I^inu. 

Vern. — Sans., Hind. & Beng. — Bakul ; Bomb. — Borsali ; Punj. — 
Maulsari ; Tam. — Mogadam ; Tel. — Pogada ; Malay — Elengi ; U. P. — 
Maulsdri ; Uriya — Baulo ; C. P. — Gholsari ; Guz. — Bohan ; Burm. — 
Kh-ajia ; Sing. — IVh'memal. 

This tree is largely cultivated in the Deecan and other parts of 
India. The astriugent property of the bark has long been recognised 
and a deeocLion prepared from it is used as gargle. The seeds are 
purgative and are sometimes effective as a supposilory in children. A 
i'alty oil distilled from the seeds is available in Tanjore. 

Moriliga pterygospenna Gtertn. (see page 344). 

Mosclius moscliiferus Linu. (see page 422) . 

Musa saplentum 1/iun. 

Vern. — Sans. — Kadali, Rambha ; Hind., Bomb., Punj. & Guz. — 
Kela ; Beng. — Kala ; Tani. — Vazhaip pazham ; Tel.— -Ariti, Kadali ; 
Sind. — Kcwiro ; Malay — Vasha ; Sing. — Kadali, Ramblia , Burm. — Ya- 
thi-lan ; Pers. & Arab. — Mouz. 

The banana Lree is common throughout India. The green tender 
leaves form an excellent cover for denuded surfaces and are extensively 
used in indigenous surgical practice. The Tipe frnit is emollient and de- 
mulcent and is rich in -vitamin content. 

Mylabris chichorii Fabr. (see page 193). 

Myvica nagi Thutib. 

Vern.— Sans.— Katphala ; Hind., Beng., Bomb. & Sind.— Kdiphal, 
Kdyaphul ; Punj.— Kaphal, Kaiphal ; T&m.—Marudampattai ; Tel. — 
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Kaidaryamu ; llalny—Marutamtoli; Nepal— Kobusi ; Guz. — Kariphal ; 
Arab. — Asuri ; Pers. — Ddrshishadn. 

The plant is found chiefly in the North Western Frontier Provinces 
and the Simla district. The decoction of the bark mixed with ginger 
and eiunamon is a favourite remedy in ohronie bronchilis, asthma and 
catarrhal eonditions of the lungs. It is also given in diarrhoea and 
dysentery as an astringent. 

Myristica offlciualis Linu. (see M fragrans, page 195). 

Myrsine africaua I,uiii. 

"Vimn.— Hind.— Chapra ; U. P. — Chupra ; Punj.— Bebrang ; Arab.— 
Baibarang. 

This green shrub is found in the Himalayas frora Kashmir to 
Nepal. The fruits are used medicinally for their antlielmintic and 
cathartie properties. 

Nardostachys jatamansi DC, 

Vkhn. — Sans., Hind. & Beug. — Jaldmdnsi ; Bomb. — Balacharea ,~ 
Tam. — Jatamdshi S Tel. — Jatdmdmslii ; Guz. — Jalamasi , Kan. — Jeta- 
mdvaahi ; Malay — Jeta-mdnchi ; Sing. — Jura manisi ; Arab. — Sumbulu'l- 
hind ; Pers. — Sunbuluttib. 

The roots met with in the bazar are really the undcr-ground 
stems, having the thiclcness of a goose quill. They possess an aro- 
matic odour and a somewhat bitter taste and should always be 1 
used fresh. The infusion prepared from the roots has a great reputa- 
tion in spasmodic attacks of hysteria, palpitation of hearl, and chorea. 
in. doses of 1 — 2 ounces three times daily. The powdered root is- 
given in doses of 10 — 20 grains. 

Naregamia alata W. & A. 

Vern. — Bomb. — Pittpdpra ; Kan. — Nepa-naringu ; Malay — Nela- 
naregan ; Goa — Trifolio. 

This is known as 'Goanese Ipeeacuanha' and is found in Western- 
and Southern India. Decoction of the stem and leaves has beert 
used in dysentery -vvitli successful result and is said to be as effective 
as ipecacuanha. The root has a pungent aromatie odour and is emetic 
and expectorant ; it is useful in chronic bronehitis and helps to expel 
mucus. 

Neluntbium speciosum Willd. 

Vebn, — Sans. & Bomb. — Kamala ; Hind. — Kanwal ; Beng. — Padma ;■ 
Tam. — Ambal ; Tel. — Erra-tdmara-veru ; Uriya — Padam ; Punj. — Kdn- 
wnl ; Sind.— Pabbon ; Malay— Tamara ; Arab. & Yers.—Nilufer, 
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The lotus is an aquatic herb found everywhere in India. The 
Toot, flowers, stalk and leaves in the form of infusion are used iu 
fever as refrigerant and diuretie. 

Nicotiaua tabacmn l^inn. 

Vekn. — Hind. — Tamuku ; Beug. — Tamak ; Bomb. — Tambakku ; 
Tara. — Pugai-ilai ; Tel. — Pogdku ; Kan. — Hoge sappu ; Malay — Pulca 
yila ; Burm. — Sacpin ; Sing. — Dunga zha ; Arab. — Tanbdk ; Pers.— 
Tanbdku. 

Tobacco planl is cultivated in Bengal, Burma, Madras and other 
parts of India. N.ruslica, the Turkish tobacco is also cultivated in 
some parts of Norlhern India. Tobacco leaves can be bought in every 
bazar of India and are used in various ways, e. g. they are smoked, 
chewcd with pan, or are mixed witli molasses to from 'tamak'. Owing 
to the presence of nicotine and nicotiauine, excessive tobacco smoldng 
gives rise to chronic inflammation of the bronchial mucous membrane, 
nervous depressiou and sleeplessness. Decoction of the leaves is a 
useful external application in inflammatory swellings and tobacco 
leaves have been used in orchitis. For spongy gums and toothache, 
chewing of tobacco leaf is a favourite remedy in India. 

Nigella sativa Iyinn, 

Vern. — Sans. — Krishna-jiraka ; Hind. & Beng. — Kala jira ; Bomb. — 
Kdlenjire ; Tam. — Karun-shirogam ; Tel. — Nalla-jilakra ; Kan. — Kari- 
jirigi ; Kash. — Tukm-i-gandna ; Afg. — Siyah-ddru ; Burm. — Samon-nc ; 
Sing. — Kaluduru ; Arab. — Sh-ouniz ; Pers. — Siydh-ddnah. 

The seeds possess well-marked earminative and stomachic pro- 
perties and are used in combination with other aromatic substances 
and bitters. A favourite external application used in eezema and 
pityriasis is composed of bruised seeds 2 ounees, Psoralia carylifalia 
seeds 2 ounees, bdellium 2 ounees, coseini radix 2 ounees, sulphur 
1 ounce and cocoanut oil 2 pints. 

Ociraum basilicitm I41111. 

Vern. — Sans. — Munj ariki ; Hind. — Sabzah, Babui-tuhi ; Beng. — 
Babui tuhi ; Punj. — Baburi ; Mar. — Sabza ; Tam. — Tirnut-patchi ; Tel. 
— Bhii-tulasi ; Malay — Tiru nitru ; Uriya— Dhdla iulasi ; Santai— Bliar- 
bari ; Sind. — Sabajhi ; Arab. — Shdhasfaram ; Pers. — Firanj-mushk. 

This herb is common throughout India. The seeds eontam a large 
amount of mucilage and are demuleent and diuretie. A teaspoonful 
of the seeds in a glass of water with some sugar forms an excellent 
drink useiul in gonorrhosa and eystitis. 
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Ocinium sanctinn Linu. 

Vr.ttN.— Sans., Tam. & Tel.—Tulashi ; Hind., Beng., Punj. & Bomb. 
— Tulsi ; Guz.—Talabi ; Kati.— Tidashi-gidd ; Meiay—Krishna-Lulsi ; 
fAnc^Tulasa ; Burm. — Lnn ; Sing. — Muduru-tulla. 

The sacred 'tulsi' plant is met with m many Hiudu houses. Tlie 
leaves are expeetorant in chronic congli especially in children and 
are given sweetened with lioney. 

Oldenlaudia blflora Roxb. 

Veun. — Sans. & Beng.— Khetpapra ; Kind.—Daman-payar ; Tel. — 
Verrinela vemu ; Goa — Kazuri ; Nepal — Piriengo ; Sing. — Wal-pat- 
paadagam. 

It is a common plant of India. A decoction of the whole plant, the 
root, the stem and the leaf is used in liver complaints. In chronic 
malaria, the decoction is said to be a good febrifuge. 

Onosma bracteatum Wall. 

Vekn. — Hind., Beng. & Tam. — Gao-zabdn. 

This ii the 'gaozaban' that is obtained in most of the bazars of 
India. The leaves. and flowers that are sold in the market are heavily 
adulterated with other varieties. Thougb mueh applauded hy the in- 
digenons practitioners as a tonic and an alternative, according to 
O'Shaughnessy the usefulness o£ the drug has been overrated. One 
ounce of 'gaozaban' in a pint of water, boiled for some time forms 
a useful diuretic and demulcent mixture and alleviales thrist and 
restlessness during fever. 

Ophella chirata DC. (see Swertia chirata, page 251). 

Orohis latifolia Linu., O. mascula I/imi. and other species. 
Vern.— ; Hind., Pers, & Mg.— Sulap, Salah. 

The tuberous roots of these orchids and allied species are sold 
in the markel under the name of 'salep misri'. These roots, finely 
powdered and boiled with milk, form a nutritious article of diet and 
are given in phthisis, diabetes, chronic diarrhcea and dysentery. 

Orosyluin indiciim Veut. 

Vern — Sans.— Syondka ; Hind. — Samna, ArM ; Beng. — Sona ; Punj. 
—Tdtpalang ; Bomh.—Sauna-assar, Telu ; 1a.m.—Vanga, Fana ; Tel.— 
Pampana ; TJriya — Pomponia ; Santai — Bana halak ; Assam— Kering ; 
Nepal— Totilla ; C. P.— Tatlunua ; BuTin.—Kyoung-sha ; Sing.— Totilla. 

This tree is cotnmon throughout India. The root bark is 
a common medicine of the Hindu materia medica and forms 
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one of the ingredienLs of 'dasamula,' (the eompound decoetion of ten 
roots) a i'avourite remedy in diarrhoea and dysentery. In otorrhoea, 
an oily preparation of the root bark with seasamum oil is reeom- 
mended by Dr. U. C. Datta. The powdered bark in 5-15 gr. doses. 
or as ari infusion, has been reeommended in rheumatic affections. 

Oxalis corniculata L,inn. 

Veen. — Sans. — Andika, Chuhrika ; Hind. & Beng. — Amrul ; Bomb. — 
Ambuti ; Tam. — Paliakiri ; Tel. — Pallachinla, Anboti-kura ; Piuij. — 
Chukha, Amrul; Sanlal — Tandi chato-marak ; Assam — Chengeri tenga ; 
U. P. — Ambuti ; Malay — Poliydrnla ; Arab. — Hemda. ( 

The leaves of the plant have been used in lever, dysentery and 
seurvy. In desentery, the fresh juice of the leaves mixed with; 
honey or sugar is said to be useful. In the Punjab and North- 
West Frontier Provinces, ihe juice of the whole plant alang with 
onion is applied to remove warts. 

„, Prederia foetida I41111. 

Vern. — Sans. — Prasdrani ; Hind. — Gandhali, So inaraji ; Beng. — 
Gandha bhddulia ; Assam. — Bedoli sutta ; Nepal. — Pade biri ; Bomb. — 
Prasaran, ; Mar. — Hiranvel ; Guz. — Gandhana ; Tel. — -Samrela. 

It is a common climber found in the Ilimal ay as ' and also in 
Bengal and Assam. A soup prepared from the leaves is considcred 
a good remedy for diarrhoea and dysentery and in faet, i s given as, 
a household remedy during convalescenee from acute illness. The 
entire plant has been used externally for application on rheumatic 
joints. 

Papaver soniniferum I^itm. (see page 196), 

» Pavonia odorata Willd. 

Vern. — Sans. — Bdld, Hrivera ; Beng. & Hind. — Bala ; Bomb.— - 
Bala ; Mar. — Kdld-vdld ; Tam. — Paramutty, Perdmi'itiver ; Tel. — Erra- 
kiiti ; Kan. — Bdlarakkasi-gida. 

The root possesses an aromatic odour and mention is made of it 
in the Hindu medicine. Preparation of the root with 'bel' Iruit 
(JEgle marmelos) is considered useful in dysentery. 

v' Pedalium mnrex Linu. 

Vebn. — Hind. — Parid-buli, Bard-gokhru ; Beng. — Bara-gliokru ; 
Uriya. — Gokshurd ; Punj. — Gokru kaldn ; Mar. — Mothe-gokharu ; Guz.— 
Mothan gokharu ; Tam. — P eru-nerunji ; Tel. — Pedda-palleru ; Kan. — 
Anne-galu-gidd ; Malay. — Kdihe-nerinnil ; Burm. — Sule-gi ; Sing. — Ati- 
neranchi ; Arab. — Khasake-kabir ; Pers. — Khasake-kaldn. 
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The plant grows abundanUy on the sea coasL of Southern India 
and Ceylon. The yellow flowers when bvuised emit a mu&k-like odour. 
The leaves when soaked in waler will render the ivhole fluid 
jnucilaginous and fov this property, it has been advoeated iu 
gonorrhcea. An estract of the fresh leaves and stem in cold water 
js an efficient diuretic. About half a pint of the infusion taken daily 
is said to alleviate the burning sensation diiring micturition iu 
gonorrhcea. It has also been tried in nocturnal emissioiis and 
knpotency. 

Peganum harmala Iyimi. (see page 347) . 

Peucedanum gmveolens Benth. (see page 218). 

PhyllantliHS emblica T/iun. 

Vkrn. — Sans. — Amdlahi, Dhdlri ; Hind. — Amla, Aura ; Beng.— 
Amld, Amlaki ; Uriya. — Amlaki ; Santai. — Meral ; Assam. — Amluki ; 
Nepal. — Amla ; U. V.— Amla, Asula ; Punj. — Ambal, Amla ; Bomb.— 
Avalkati, Amla ; Guz. — Amla ; Tam. — Nelli-kdi ; Tel.— Vsri, Nelli ; 
Burm. — Shabju ; Arab. — Amlaj ; Pers. — Amuleh. 

The embelic myrobalan, the fruit of P. emblica is a eommon 
jnedicine used everyday in Indian households. The fruit has got a 
sour, astringenl taste and is diuretie and laxalive. A decoction pre- 
pared from the fruit combined with T. chebula and T. belerica is 
useful in ehronic dysentery and biliousnesSj in doses of one ounce once 
or twice daily. 

Picrasina quassioides Benn. (see page 220) . 

, Picrorhiza kurrooa Benth. (see page 177) . 

Pimpinella anisum Iyinu, (see page 221). 

Pinus longifolin Uoxb. and other species (see page 223). 

Piper betle Lhm. (see page 349). 

Piper cubeba Tjiun, (see page 227). 

Piper longum Linu. 

Vebn-.— Sans. — Pippali ; Hind.— PipaZ ; Santai — Ralli ; Beng.— 
Pipul ; Nepal— Pipla mol ; Punj.— Pipal, Darfilfil ; Bomb.— PipJi ; Mar,— 
Pimpli ; Gnz.—Pipli ; Tam.' & Tel.— Pipili ; Kan:— Yippali ; Malay.— 
Lada, Mulagu ; Burm.— Peikcliin ; S'mg.—Tippili ; Arab.— Ddr~filfil ; 
Pers. — Filfildray , Pipal. 
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Long pepper is cultivaled extensively in Bengal, Assam and Madras 
Presidencies. Bengal exports large quantiti.es to Bombay and otheT 
pavts in Northern India. Both the Hindu and Mohammedan physi- 
cians have used an infusion made from it as carminative, stimulant 
and alterative. It is a stimulant expectoranL and can be adminis- 
tered in asthma and chronie bronchitis sweetened with sugar or lioney. 
Pepper is largely consumed as an article of spice. 

IMper nigrum I/inn. 

VeRN. — Sans. — Maricha, Ilapushd ; Hind. — Gulmirch ; Beng. — Gol- 
morich ; Kash. — Martz ; Punj. — Gol-mirieh ; Guz. & Bomb. — Min, Kala- 
tniri ; Tam. — MiJdgu ; Tel. — Miryala iige ; Kan. — Mirialu ; Burm. — S a 
yo wai i Afg. — March ; Arab. — Filfihiswud ; Pers. — Pilpil, 

Black pepper forms one of the impor tant articles of trade. It is 
.cmtivated along the westcrn coast ol India and that growing in the 
Malabar Coast is considered to be the besi. Black pepper is stimulant 
and carminative and has been preseribed in cholera, dyspepsia, 
ilatulence, diarrhoea and various gastrie ailments. The following com- 
bination is used in the treatment of cholera: — black pepper 20 grs., 
jisafcetida 20 grs.., opium 20 grs. made inLo 12 pills ; one pil! to 
be given every hour or every 2 liours. Loeally, blaek pepper with ghee 
is believed Lo be a useful application for boils, urticaria and other skin 
.diseases. 

JPistacia integerrima Stewart. (see page 352). 

Plnntago ovata Forsk. (see page 354). 
Plumbago rosea Linu. (see patje 364) . 
Todophyllum emodi Wall. (see page 228). 
JPongamia glabra Vent. (see page 366) . 

Totassli nittas, 

Vebn. — Sans. — Tava-kshra ; Hind. & Guz. — Shora ; Beng. — S6rd ; 
Beng. — Sord ; Mar. — Shdra-mitha ; Tam. — Potti-luppu ; Tel. — Petluppu ; 
TVIalay — Veti-uppa ; Burm. — Ydn-zin ; Sing. — Pot-lunu ; Arab. — Vbkir ; 
Pers. — Shora. 

The nitre obtained in the bazars is generally impure. For medicinal 
nse, it i.s dissotved in water, strained and recrystallised. Potassinm 
nitrate is a good diuretic and is useful in fevevs, influenza, rneasles, 
smallpox, etc. Inhalation of burning nitre gives great relief in 
asthma and spasrnodic cough. 
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Preinna iutegrifolia Linu. 

Veiin.— Sans. — Ganikdrika ; Hind. — Ami, Agetha ; Beng. — Ganidri ~ 
Uny&.—Aguydbdb ; Nepal.— Gineri ; Garhwal— Ba korcha ; Bomb. — 
Ami ; Mar.— Chdmdri ; Tam. — Munnay ; Tel.—Ghcbu-nelli ; Malay— 
Appd ; Bntm.—Toung-tluin-gyee ; Sing.—Karnika. 

It is a oommon slirub met with in many parts of India espeeially 
alang the sea coast. The root and the leaves have been mentioned by 
the old physicians as therapeutically aetive. A decoetion of the root 
(about 4 ounces in a pint of water and, boiled lor 15 minutea) is given 
in doses of 2 to ■! ounces twice daily as a stomachic and a bitter tonic. 
The leaves have also bcen used for the same purpose. 

Psidium guyava Linn. 

Vern. — Sans. — Amruta-phalam ; Hind. — Amr&t ; Beng. — Feyura ; 
Assam. — Maiiliu rium ; Nepal. — Amuk; Punj. — A mr ilt ; Bomb. — Perata ; 
Mar. — Jdmba ; Tam. — Segapu, Koaya ; Tel. — Jamu. ; Kan. — Sebc ;. 
Burm. — Malakatbeng ; Arab. — Amrud ; Pers. — Amrud. 

Gnava tree is found throughout India and the fruit is largely- 
eaten. The root, the stem bark and the leaves contain a large 
pereentage of tannic acid. Decoetion of the leaves make a cheap and 
efficacious gargle for swollen gums and ulceration of the mouth. The 
root bark is an excellent astringent; 2 ounces of the bark in a pint of 
water boiled down to J pint makes an efficient mixture in infantile- 
diarrhcea in doses of 1 to 2 teaspoonfuls two or three times daily. 

Psoralea corylifolia L,iim. (see page 367) . 

Punica granatum Lirm, 

Vern. — Sans. — Dadima ; Hind. — Dhalim ; Beng. — Dalim ; Punj. — 
Dani, Jaman ; Bomb. — Anara, Dalimba ; Tam. — Madalam ; Tel, — 
Ddlimba ; Burm. — Sale-bin ; Arab. — Shajratur rummdn ; Pers. — 
Darakhte-ndr. 

The pomegranate is a much prized fruit and its medicinal virtues- 
have been known for a long time. The rind of the fruit, the root bark 
and the juiee of the fresh fruit have been used medicinally. It has been 
hailed as almost a specific for tapeworm infeetion. A convenient form 
of giving it without irritating the stomach is as follows : —fresh bark 
2 oz, water 2 pirits, boiled down to 1 pint and strained. Two ounces 
of the mixture is taken in an empty stomach in the morning repeated 
eveTy half hour till 4 doses are given. The bowel should be later 
emptied by a dose of castor oil. The remedy is said to expel the head 
of the worms. The astringent property of the bark and rind of the 
fruit has been inade use of in the treatment of chronic diarrhoea and. 
dysentery. 
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Quereiis infectoi'ia Oliv. 

ViVRN. — Sans. — Majuphul ; Hiliri. — Majuphul, Mazu ; Beng. — Mdju- 
phal ; Bomb. — Maiplwl ; Tam. — Machakai ; Malay— Majakani ; Burm. — 
Pyintagar-ne-Uii ; Arab. — Ufjes ; Pers. — Mazu. 

The commercial galls used in medicine and dyeing are derived 
from this plant. Ib is not indigenous to India but grows in Greecc, 
Asia Minor, Syria and Persia and is imported into India. In medicine 
thc gulls are largcly used as astringent and styptic. For external 
application an ointmenl witli vaseline is used ; combined with opium 
they are useful in anal fissures and ulcerating luemori'oids. They have 
also been used in diarrkoea and dysentery and as gargle in stomatitis. 

Rheum emodi Wall. and other species. (see page 235). 

Rlcinus comniunis Linn. (see pas e 237) . 

Kasa dauiascena llill. (see page 239) . 

Salis oaprea L,inu. 

Vkjlk. — Ilind. & Punj. — Bcd-mushk ; ¥iishtu—Khwagau)al(i ; 
Arab.— Khilaf ', Pers. — liede-mushh. 

1 1 is grown hi the Punjab and Kashmir. Ali parts of Ihe plant are 
available m the bazars of North-Wesleru India. Deuoction of the 
lcaves is considered to be a febrifuge aud the bark and stem have been 
used as astringent appliealion in piles. An oil distilled from Ihe leaves 
is used ior making perfumed walers and as a tonic and aphrodisiae. 

Salvia aegyptiaca L,inn. 

Vern. — Punj. — Tukhm malanga. 

S. plebeia R. Br. 

Vern. — Beng. — Bhui-tulsi ; Punj. — Sathi ; Sind, — Kinro ; Bomb. — 
Kammar-has (seeds). 

S. spinosa. 

Vern . — Punj . — Kano c h a . 

The triangular seeds of tbis plant are available in the Punjab 
bazars. "VVhen soakcd in water, they l'orm a thick mucilaginous driiik 
much used in gonorrhoea and urethritis. 

Santalum album I v iim. (see page 241) . 

Saraca indica (scc page 376) . 
38 
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Saus.'iurea Jappa Clarke. hee ]);iqe 377). 
Selila iiulica Haker. (see pai^e 252) . 

Scindapsus ofiiciualis fSrhntt. 

Vi:iin. — Sans.. — Gnju-pippuli, Kiui-pippali ; Hind. — Gnjapipal, Mat- 
ilah, Bari-pipU : Beng,— Gnjapipal, Ou}-pipnl ; Homh.—Thoru-pimpli ; 
Tam.— Alli-tippili ; Tel.— Eiiuga-iu'ppai'u, Guja-pippallu ; Santai— Dare 
jhupak. 

It is a ulimbing x:>lanl growiug throughoul lho; pianis of India. 
The sliced and dried fniit is obtahiable in Ihe bazar and is said Lo be 
carminative, lonic and anihelmintic. 

Seinecurpiis aiiacardiuni J/mn. (see pa,c, r e 3S5) 

Sesamum indicum DC. 

Vern. — Sans. — Tila, Snehaphala, Tila-taila (oil), Tiluha (seed) ; 
Hijid.— TU, Tir, Krislina-tel, Milhd-tel, Til-M-lel ; Beng.— Tel, Til, 
Kala UI, Sumsum, Chaihi til, RnJtlti til, SunM til ; Bomb. — Til, Tal, 
Krishna-td, liarik-til, Aahddi-tal (white), Kala k atma (black) Purbia 
(red) ; Punj. — TU, Tili, Kunjnd ; Tam. — Nal-lcnny (oil), Yelhl-cheddic, 
Ellu (seed) ; Tel. — Nuvvu, Nuvvulu, Manchinune (oil), Polla nuvvulu 
(seed) ; Knmaon — Bhungum , Til ; Santai — Tilmin ; Pers. — Kunjotd 
(seed), Roghane kunjad (oil). 

The oil expressed from the seeds is lcnown in the bazar as 'til'* 
oil. It is a good substitute for olive oil and can be used as an emollient 
in dressing- wounds and ulcers. It was previously held Lo be a good 
application in eutaneous lesions of leprosy. On. aceomu of its high 
mueilage contenl, lhe leaves are given a high place in the treatment 
of chronic dysentery. The seeds have been used bo produce aboTlion. 
A hot hip bath with some Innzised seeds in it is said lo give relief in 
dysmcnorrhcea. 

Sida cordifolia Linu. (see paRe 3S7). 

Smilax china Linn. 

Vern. — Sans.— Chohachmi ; Hind., Beng., Punj. & Bomb. — Chob- 
chini, Shuk-chlna ; Tam, — Paringay ; Tel. — Pirangi chekka, Gali 
cheklw ; Sing.—China-alla. 

The root is imporLed from China and is available in the bazar. 
Decoetion of the root (2 ounces in a pint of water) aftei boiling for 
some time is said to be a good alterative and tonie in doses of 1 ounce 
thrice daily. 
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Sodii Mfooras. 

Vern. — Saus. — Tan-kanu ; Hiiul. — Soluigii, Tinhil ; Beng. — Soluigd, 
Huhdgti ; Bomb. — Kuddin-khar, Tanlran-khdr ; Punj. — Soliciga, Tinhdr, 
Tinhil; Tam. — Vcnkdram, Vengdram ; Tt?l. — Velligiiram, Elegdram ; 
Per,-.. — Tinlcdr tankdr ; Kash. — VavuL. 

Borax is a common bazar dmg and occurs m an inipuve eoiidition. 
U ean be puriflcd by dissolving it in water, straining through 
cloth and evaporating to dryness. The local applicaliou of borax 
1 drachm in an onnce oi' honey or ollier suitablo veliicle, is useful in 
ulceration of moutli and cracks and fisRuret. of tongue. In sore nipple, 
prickly heat and oLher forms of skin eruptions, it ean be advantageously 
employed. A useful oinlmcnt is prcpared by a combinalion of the 
following substances : — borax 1 drachm, sulphur 1 drachm, eatechu 1 
drachm, ghee 1 ouncc. Doses varying from 10-30 grains are given in 
prolongcd labour, disorders of men.struatiou and other forms of uterine 
affection.s. 

Sulanum dulcamara Linu. 

Vehn. — Punj. — Eii Z) u barik (=the leaves). 

Dulcamara grows in tlie Western Himalayas from Kashmir to 
Ghnrwal, ImL a certain quantity is also imported into India from Per- 
sia. A decoetion of the berries (1 to 2 ounees in a pint of water) 
is a suitable diurelic, diaphoretic and alterativc mixtnre. Dose 1 to 2 
ounces. It has also been given in syphilis, leprosy, chronic rheumatism 
and various skin diseases. 

Solanum nigrum Liun. 

Vern. — Saus. — Kdkamdchi ; Hind. — Makoi ; Beng. — Gurkdmdi, Kdk- 
mdehi, Tulidun ; Bomb. — Kdmurti, Ghdti ; Punj. — Kdmbei, Kdelimdch ; 
Tam. — Munna-ldhali-pullum, Manatlak-lculi; Tel. — Kanclii-punclu, Kdclii; 
Arab. — 'Anb-us-sd'lap, 

The black beiries of this plant have been used as diuretic and 
diaphoretic for a long tirne in hcart diseases when attended with swelling 
of the legs and feet. Freshly prepared extraet from all portions of 
the plant, the berries, the leaves and the stem is also used iu doses of 
1-2 drachms. It is said to be effective in cirrhosis of liver. 

' Solannm trilohatum Linn. 

Vern, — Sans. — Alarha ; Uriya — Nahhi-dnkuri ; Tam. — Tudavullay ; 
Tel. — Vchchinia, Vste. 

This is a common shrub of Southern India. A decoction of the root 
and leaves is given in eonsumption, 
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Solamim xanthocai'i»um Sclirad. 

Veiin.— Sans. — Kauluhuri, Nidigdhika ; Ilind. — Kateli, Katai ; 
Reng.— Kautakari ; Bomb. — Blu'iringni, Ringni ; Punj. — WarAmba, 
Maliori, Mamoli ; Tam. — Cvndung katric, Kandan-kattiri ; Tel. — Pinna 
muluka, Vankuda. 

The rooL is one of the important mediciual ingredients of the Hindu 
physieiaus and has been recognised for a long Limc as an effective 
diuretic, expectoran(. and i'ebrifuge. A decoction of this root witli 
that of Tinokpora cnrdifolia is said to be a tonic in fever and cough. 

Strychnos nux vomica Limi. (see page 248). 
Strychnos potatorum Linu. 

Viikn. — Sans. — -Ktitaka, Ambu-prasddit ; Ilind. — Nirmali, Nclmul, 
Neimul ; Beng,— Nirmali ; Bomb. — Nirmali, Gajrah ; Punj. — Nirmali; 
Tani. — Tetun-kullai, l'eltian; Tel. — Induga, Katahami, Chettu ; Sing. — 
Ingin;". 

This tree is plentiful in SouLliern India. The seeds rubbed w}th a 
littlc honey and camphor are a favourite rcmedy witli the indigcnous 
pracLitioners in chemosis of the conjunctiva and pvofuse laerymation. 
The becilb have heen advocated by tlic Mohammedaii physicians in 
chronie dyscntery. Dr. Mohideen Slieriff in his Matcria Medica vt 
Snulhem India nientious the use of the pulp of the frnit in dysentery 
ah a substitute for ipecacuanha. 

Sulphur. 

Vi;en.— Sans. — Gandhaka ; Hiiiil. — Gwidhak ; Beng. — Gandhak : 
Punj.— Gandhah, Kibrit, Anialasdr, Gogird ; Tam. — Gandaltam ; Tel. — 
Gandhakam ; Pers. — Gangird. 

Sulphur is easily proeurable in the bazars of India. The Hindu 
phys>icians deseribe foiir varielies of sulphur — the yellow, the wliite, 
the red and the blaek. The yellow variety is preferred for internal 
adininistration while the white variety is. preferred for esternal appliea- 
tion. In many households sulphur is used to disinfect rooms by 
fumigatiou. In seabies and many other parasitic diseases of the skin, 
powdered sulphur in J ehallaek of bland oil is an efficient remedy. 
Internally, sulphur is u mild laxative and in combination with honey or 
milk is frequently preseribed in habitual eonstipation especially when 
complicated wilh piles. 

Symplocos racemosa Roxb. (see page 390). 
Tamariudus indiciis Linn. 

Veiin. — Sans. — Amlikd, Tintidi, Tinlili, Ambia ; Ilind. — Amli, Anbli, 
Imli, Amlicd ; Beng. — Tentui, Ambli, Tintil ; Bomb. — Amli, Amblir 
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Cliinls ; Punj. — Imli ; Tam. — Puli, Puliyum-pazham ; Tel. — Chintu- 
pandu, Asek ; Sing. — Siyembela ; Pers. — Anbalah ; Uriya. — Tenttili. 

The tamarind trce is common tlironghout India and has been 
valued as a medicine from remote times. The pulp of Ihe fruil boiled 
with water and sweetened is a refrigerant, carminatiye and Jasative 
and is much preseribed in febrile affcctions. The red outer eovering 
of the seeds is considered to be a valuable remedy in diarrhcea and 
dysentery. For this about 10 grains of the powdered seeds with equal 
quantity of cumin seeds and bugar are given two or three times daily. 
In Lhe absence of lemon, tamarind can be used for its anliscorbutie 
properties. The ripe pulp of the fruit is considered to be a very effeu- 
tive laxative in habitual constipation and enters into rnany of the 
medicines of tho Hindu physicians. The leavcs are astringent and 
cau be used as a gargle or made into a poultice, are applied to 
inflammatory swellings. 

Tamarix gallica Iyimi. 

Vern. — Sans. — Jhdvuka, Shdvaka ; Hind. & Beng. — Jhdv jlidu 
(galls = bari-maiii) ; Bomb. — Jhdv-nu-jhdda, J h ari, Lei, Ldi (galls = 
magiya-mdin) ; Punj. — Pilclii, Kod, Jhau (gti[ls = mahin, Bari-mahiii) ; 
Tani. — Aini-sha-vukku, Ku ia- fthavukku ; Tel. — Eru-saru, Shiri-su.ru l 
Pers. — Shur-gaz (galls = gazmdzaj). 

This shrub grows abundanLly in India specially along the sandy 
localities. On its branclies small Luberculatous galls are produced by 
puncture by insects. These are globular in shape, are about the sizu 
of a nutmeg and have a bitter astringent taste. Most o£ the galls used 
in pharmacopoeial preparations are derived from Oak-galls which is the 
imported variety. The percentage of taunic acid in the Indian galls is 
large enough for llieir use in British Pharmacopceia. A. strong infusion 
of the galls is a good astringent gargle in stomatitis and sore tliroat. 
An infusion of the bark or the galls (4 to 5 ounces in a pint of water) 
is uscful in doses of 1-2 ounces,- in diarrhcea and dysentery ; it is prefer- 
ably combined with infusion of Cliiretta. Powdered gali 1 to 2 drachin, 
opium J draehm with an ounee of vaseli7ip or auy non-irritating oil forms 
an effieauious ointment in uleerating piles and anal fissure in plaee of 
the offlcial 'unguentum galle cnm opio'. 

Taraktogenos kurrfi Kiug. (see pasje 391). 

Taraxacum ofllcinalc Wigg. 

Vr.RN. — Punj. — Dudal, Baran, Kanpht'd, Dudli, Dildli batihal, Sha- 
mtilte ; Bomb. — Bathur. 

Tarasaeum oecurs in the temperate Himalayas and to some extent 
also in the Ootacamund hills, Most o£ the taraxaeum that is used in 
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the prcpcration of the pharnuicopceial drugs is imported. The indigen- 
ous root is somewhat smaller llian the imported variely but is effective. 
Poivdered root in doses oi 10- L5 grains ib believed to be a hepalic 
Mimulant. Decoction oi' Ihe root in doses of 1-2 ounces, eomhined 
pi-ci'crably witli podophyllum is usel'ul in jaundice, hepatitis and 
indige&tion. 

Taxiis baccatn Linu. 

Vebn.— Hinrl. — Tlnino, Birmi, Zirnub birmi ; Beng. — Sugandh, 
Burmie, Bhirmic ; Bomb. — Bavmi (leaveK = idlispatr); Punj. — Birmi, 
Tuvg, Barma, BikJuii, Thona (leaves = 6n-m0 ; Khasia — Dingsableh ; 
Kuniiion— Thaner, Thiincr, Gallu ; Kash. — Tung, Sungai, Postil, 
Chatung. 

It is a large tree somctimes attaining a height of about "100 feet 
growhig in the lemperate Himalayas, upper Bnrma and the Khasia 
hills. To the leaves has been assigned a propcrty somewliat similar 
lo Digitalis. The leaves are availablc in most oi' the towns in 
Northern India and are uscd as scdative and emmenagoguc, Thcy 
are oflen prescribed in hysteria, cpilejjsy and nervousness. Aceording 
to Dymnck the leaves, to some extent, constitule the 'talispatra' 
(Abies luebbiana) ol the Sanskrit wrilers, but this seems donbtful. 

Terrainalia nrjuna W. & A. (see page 401). 

Terminalia belerica Roxb. 

Veen. — Saus. — Vibhitaki, Vipitahaha, Alcasha, Bahira ; Ilind. — 
Bhaird, Bahara, Behra, Sagond, Bbarld, Buliura ; Beng. — Bohera, 
Baheri, Bliairah, Buhuru, Boijra ; Punj. — Bahira, Bahcra, Birha, Balela, 
Bayrah ; Bomh.— B ehara, Behada, Behda, Bherdha, Balra, Bahudda, 
Yella, Goting, Yel, Bchcdan, Bchasd ; Mar. — Bherda, Bahedd, Bahera, 
Sagtaan, Beda, Yehel'a behada ; Tam. — Tani, Thani, Kailu clupay, 
Tanrik-kdy, Tandi londa, ChaUu-elupa, Tamleai, Vallai-murdu, Tani- 
hoi ; Tel. — Tani, Tandi, Thandra, Thana, Tadi, Katthu-olupoo, Tdndra 
kaya, Bahadrha. 

Myrobalan is common throughout India. Two forms oecur in Ihe 
bazars, one being twice the size of the other. In the Hindu medicine 
T. bellcrica was largely used in combination with P. emblica and 
T. chcbula in diseases of the liver and gastro-intestinal tract. The 
unripe fruit acts as a laxative and the dried ripe fruit as an astringent. 

Termilialia chebula Retz. 

Veen,— Sana,— Haritaki, Abhayd, Pathya ; Hind.— Har, Haram 
(tree), Uar, Pile-har, Bdl-har, Zangihar, Kdlehdr (fruit); Beng.— Hari- 
taki, Hord; Punj.— Har, Harrar, Hurh, Halela (tree), Har (fruit); 
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Borab. — Ilirda, Hardd, liar, Iliraild, Bala hirade, Harle, Pilo-harle, 
Hardi ; Tam. — Kada kiii, Kaduk-lniif (Lree), Kaduk-kdy, Kaduh-kay- 
pinji (i'vuiL); Tel. — Karaku, Kadukar, Kurka (Lree), Karahkdya, Pinda 
hmikkuy (fruit). 

The bazar myrobalans have a pale buf£ eolour, are oval iu sliape 
and have lnngiLudinal ridges on the Mirfaee. Thcy are coraposed of 
dry pulp witli a stoue-hke kernel inside. The taste is astringent. 
Jlyrobalaus are mild and effieienL laxaLive. The following prepara- 
tinn is generally used as a liousehold remedy. — brutseil myrobalaiis 
6 iu nunibor, clovcs 1 drachm, water 10 oz., boiled for ten nihmlcs 
and strained. The dos.e should bc adminisLered early in the morii- 
ing. Owing to the large amonnL of gallie aeid the myrobalaiis conlain, 
they can be used exleiiuilly as a local application iu chrouic ulters 
and wounrls or as a gargle in stomatitis. 

Thespesia populnea Cair. 

Veiin. — Saus. — Gardha-hhdnda, Pdrisa ; Ilind. — Parsipu, Pipal, 
Porush, Bhetidi ; Beng. — Pares pipal, Pulas pipal, Porauh ; Punj. — Pdrns 
pipal; Bomb. — Bliendi, Pulas piplo, Parnipu, Rdn-bhcndi, Parsachu- 
ihuda ; Tam. — Purasha, Pw-varasam, Puanmu, Punung, Poris ; Tel. — 
Gangarenu, Gangardvi, Muniganga rdvi. 

This tree grows along Hio sea coasL of India and is cultivated 
to some esLent in Madras.. The leaves mixed wilh some bbind oil are 
a favourite remedy in inflammatory .swellings. The juice of the 
fruit is mentiuned by Ainslie lo be employed in various skin diseases 
specially in what is called 'Malabar itch". 

Tiuospora cordilolia lUiers. 

Vi:hn. — Sans. — Gaduchi, Amrita, Suma vulli, Ilind. — Gurach, Gulan- 
clid, Uiloe ; Beug. — Gulanchd, Gurach, Gadancha, Palo (extraeL) ; 
Pnnj.—Gilo-gularich, Gilo, Garhum, Palo, Sal-gilo (extract) ; Bomb.— 
Gulwuil, Ghurol, Gado, Galo ; Mar. — Gula-vcli ; Tam. — Shindtt-kodi, 
Shindil-shakkarai (estract) ; Tel. — Tippa-Ligc, Guluchi, Guricha, Mana- 
pdla, Tippa-tige-sattu (cxtraet), Tippa-tfge-vcra (root). 

It is eommonly known in the bazar as 'gulaneha', The sLem aiid 
root are used mediciually and have a bitter lasLe. The watery estraet 
of the plant was murh used as a febrifuge and was given Lhe name 
of 'Indian' quiuine'. An infusion is prepared from the stem aud root 
vvhich is a valuable tonie in debilitating diseases, interrnittent fever aud 
dyspepsia. Though several authors have spoken highly of its 
usefulness in leprosy, seeondary syphilis and gouL, its, efScacy in these 
diseases is doubLful. 

Tribulus terrestris Liim. (,see page 408) . 
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Trichosanthes cucumerin^ Linu. 

Vebn.— Sans. — Patola ; Hind. — Jangli-chi-chonda ; Beng.— Ban- 
pafol ; Pvmj.—Gtoal, Kali r i ; Bomb.—Jangli-padavala, Rdn-parul, 
Ktidu-padavala, Rdndchapadavali, Patola ; Tani. — Kdtlup-pepudal, 
Pudel ; Tel.— Adavipolla, Patolamu, Cheti-potla, 

T tlioica Roxb. 

VriiN. — Saus. — Patola ; Hind.— Parvar, Palval ; Beng. — Pot 61 ; Pun]. 
Palwal ; Bomb. — Potala ; Tam. — Kombu-pud alat ; Tel. — Kommu-potla. 

The fruit of tlie species 'patola' i& described by the Sanskrit 
writers as febrifuge, laxative and antibilious. In Bengal Lhe fruit 
ot' T. diaica is considered to be the 'patola' of the Hindu physicians. 
The juice of the leaves and the fruit is mentioned as a cholagogue 
and aperient. The root is a drastic purgalive. 

Tylophora asthmatica W. & A. 

Vjsiin. — Hind. — Jangli pikvdn, Antamul ; Beng. — AnLo-mvl ; Bomb. 
■ — Piimari, Khaniki-rdsna, AnLhamul, Pitaltdri ; Tam. — Nuch-churuppdn, 
Nanjamurich-chdn, Ndy-pdlai ; Tel. — Verri-pdla, Kulcka-pdla. 

The plunt is very commouly met with in low and sandy loualities. 
It has been Uhed extensively in indigenous medicinc and for this 
purpose the root and the leaves are prel'erred, The root has attached 
to it many tender fibrils, somelimes about 20 iii nuniber. Ten to 
Mteen grains oi! Lhe dried leaves or root 2-3 times daily are said to 
be useful in dysentery. It is also useful as an expectorant in chronie 
branehitis. 

Uncnria gambier Roxb. 

Vern. — Hind. — Kath kutha ; Bomb. — Chinai leatha ; Tel. — Anhudu 
lturra ; Malay — Gambir. 

Gambier is an extract from the stem and leaves of U. gambier. 
It is imported into the markets of India from Java, SumaLra, Penang 
and Singapore. It is knowii as 'pale catechu' to distinguish it from 
Acacia caterhu which is indigenous to India. Ali the preparations 
of cateehu in the British Pharmaeopoeia are derived from this im- 
ported soiirce, It has a bitler astringent taste and is a well-knowii 
loeal astringent. The officinal tineture diluted with waler ean be 
used as a gargle in sore throat, stomatitis, etc. Internally, in 
combination with challv:, kina and opium, it is a useful preparation 
in diarrhcea and cholera. 

Urginea indica Kmitli. (see page 252) . 

Valeriana wpllicliii DC. (see pajje 255). 
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Vateria indica Linu, 

Vekn. — Tlind. — Sufed-ddmar, Kuhruba ; Beng. — Chimilrus ; Bomb. — 
Rdl ; Tam. — Vellai-kunrikam, Vellai-dumar, Velli kundricum, Paini- 
pishin, Vellai-kirngiliyam, Dhup muram ; Tel. — Dupa-ddmaru, Telia 
dumaru, Dupacla ; Malay — Payana, Vella-kunturukkam, Painipasha, 
Velhi hondrikum. 

The resin from V. indica is white 'dammar' ; tlie black variely 
is obained from Canarium strictum. The resin forms a good einol- 
lient J'or plasters and oinLmcnt basis. The oil obtained from the 
seeds is a reputable local application in chronic rheumatic inflani- 
mation of the joints. 

Venionia aiithelmintica Willd. (see page 409) . 

Viola odoraia Linn. 

Vern. — Hind. — Banafshah ; Bcng. — Banosa ; Bomb. — Banafsliah, 
Baga banosa, Banaphsa ; Tam. — Vayilettu. 

The flowers and the root of V.odorata are known in Lhe bazar 
as 'banafshah'. It is met with in Kashmir at an altibude of about 
5000 feet from where it is brnnght to the plains and is sold as a 
valuablc remedy in various ailments. It is considcrcd to be a diuretie, 
diaphoretie and aperienL. An emetic principle named violin was 
isolated from it, bnt O'Shauglmcssy found the drug ineffective in 
dysentery. Mohideeu Sheviff advoated tlie use of lhe drug in fevor 
Lo allay the distressing symptoms. An infusion (2 draehms of the 
flower in a pint of warm water) is given as a cooling mixlure in 
fever in doses of 1-2 ounces. 

Vitex ueguiido Liiin. 

Vekn. — Sans. — Svela-surasa, Vrilcshaha, Nirgundi ; Ilind. — Sanbhulu, 
Nirgandi, Nisinda, Menuri, Sambhdlu ; Beng. — Nishindd, Sdmdhi, 
Nirgundi ; Punj. — Maraian, Mdura, Bannn, Torbanna, Swanjdn, Matcu, 
Amalu (root & leaves), Bari (fruit) ; Bomb. — Nirgundi, Kairi, SJiitvari, 
Nisinda Nirgunda, Lingur, Nirgari ; Tam. — Vellai-noch-chi, Nochchi ; 
Tel. — TeUa-Vdvili, Vdvili, Nalla-vdvili, 

V. trifolla Ivinn. 

VunN. — Sans. — Surasa-Vrikuhalia, Jala-nirgundi ; Hind. — Pdni-ki- 
sanbhdlu, Sufed-sanbhdlu ; Beng. — Punisamdlu ; Tam. — Nir-noch-chi, 
Shiru-noch-chi ; Tel. — Niru-Vdvlli, Shiruvavili. 

V. negundo and V. trifolia are both common bazar drugs and 
the properties are considered to be similar. The leaves are heated 
and are applied Lo pahiful and rheumatic swellings. Macerated leaves 
made into a paste "vvith water are given as a cooling application on the 
forehead in headnche. 
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Vitex peduncularis Wall. (set; pas<e 411). 

Vitis quaclranguliiris Wall. 

Vkein. — Sans. — Vajra-valli, Asthisanham ; Hind. — Hdr-jord, Nallur, 
Harsankar ; Beng. — Husjora, Harjord, Uarbhanga ; Bomb. — Htirsankar, 
Harjord, Nallar, Karulavchi, Chadhdri ; Tam. — Perundel codic ; Tel. — 
Nalleru, N uli e ruligch. 

The lcaves and s.tem are freipicntly tnken with curry in Southern 
India, lu Madras, the young shools oi the plant are burnt to ashes 
iri a closed vessel and admiuislered in dyspepsia and indigeslion. 
The juiee of the stem is said to bc uscl'ul iu otoi'i'hiea and epistaxis. 

V/rif»htia antidysenterica (see Holorrhena aiilidysentcrira, page, 32fi). 
Zlngiber officiiiaie Roscne. (sec page 257). 
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Aadai-otti (M.), 535. 
.Ani (Bo.), 508. 
Aanc (Bo. & M.), 546. 
Aaraar (H.), 187, 500. 
Abba (Sing.), 508. 
Abhra (S.), 512. 
Abhulas (Bo.), 509. 
Abhya (S.), 598. 
Abika (S.), 54«. 
Abini (M.), 196. 
Ach (II. & B.), 508. 
Aeha (M.), 484. 
Achai (Nep.), 527. 
Achi (H.), 508. 
Achuka (S.), 508. 
Ada (B.), 257, 539. 
Adambedi (M.), 498. 
Adava (M.), 524. 
Adavi-jilakara (M.), 

502. 
Adavi-kakara (M.), 

508. 
Adavi-iiiivi (Tcl.), 580. 
Adavipolla (Tel.), 000. 
Adda (M.), 407. 

Adhaki-tubn.ri.-ka (S.), 

470. 
Adhasarito-ka-jari (P.), 
458. 

Adhatodai (M.), 265, 
458. 

Adhopuspi (S.), 481. 

Adi (H.), 257. 

Aditya-bhakLa (S.), 
573. 

Aditya bhakli-chelLu 
(M..), 495. 
. Adrak (II.), 257, 539. 

Adrakam (S.), 257, 539. 

Adulsa (H. & Bo.), 458. 

Adulso (Bo.), 265. 

Adutina palai (M.), 
463, 566. 

Aedu (M.), 548. 

Afim (H. & Bo.), 196, 
518. 

Afiyun (H. & Pers.), 
196. 

Afsantin (Bo.), 464. 

Agarnak (H.), 508. 



Agar (H., M. & Bo.), 

463. 
Agam (S. & B.), 463, 

485. 
Agasatamare (M.), 510.< 
Agusla (S.), 527. 
Agatti (M.), 527. 
Agetha (II.), 592. 
Aghada (Bo.), 562. 
Aghedo (Guz.), 562. 
Agin-ghas (II.), 461, 

565. 
Agla (Kumaon), 456. 
Agnigarva (S.), 460. 
Agnisikha (S. & M.), 

364, 580. 
Agure (M.), 496. 
Aguyabati (Uriya), 592. 
Abilayklian (S.), 508. 
Ahipheua (S.), 196, 513. 
Ahmur (Arab.), 570. 
Abu (Arab.), 569. 
Aainunuap (Arab. & 

Pers.), 565. 
Aisar (Bo.), 470. 
Aisingltisn (Bo.), 544. 
Ajadandi (S.), 502. 
Ajakarua (S.), 536. 
Ajraud (H.), 472. 
Ajmoda (S. & H.), 463. 
Ajowan (H. & Bo.), 81, 

472. 
Ajwan (Bo.), 81. 
Ak (H. & B.), 309, 470, 

524. 
Akalber (II. & Bo.), 

482. 

Akanddi (H. & B.), 572. 
Akanda (B. & Bo.), 309, 

470. 
Akar-kanla (B.), 272, 

459. 
Akar-kara (H., B. & 

Bo.), 461, 564. 
Akara-karava (S.), 461, 

564. 
Akasavalli (S.), 473. 
Akasbcl (H. & B.), 473, 

48]. 
Akasgaddah (H.), 478. 



Akasha (S.), 598. 
Aka.sh gurudand, 47S. 
Akenda (Sing.), 457. 
Akhi (P.), 524. 
Akhroot (H. & B.), 500. 
Akhrot (II.), 430. 
Akkala-kare (Kau.), 

561. 
Akkalkadlm (Mar.), 361. 
Akkirakaram (M.), 401, 

564. 
Aknad (H.), 530. 
Akoia (II.), 272, 450. 
Akoria (H.), 522. 
Akovkaro (Guz.), 501. 
Akra (Bo.), 530. 
Akri (II.), 538. 
Akroda (Bo.), 500. 
Akrottu (M.), 500. 
Aksiiot (S.), 549. 
Akshota (S.), 500. 
Aku-jemiuiu (M.), 483, 

578 
Akurkura, (Bo.), 475. 
Al (Bo.), SOS. 
Ala (Tam.), 578. 
Alabu (S.), 501. 
Alai (Bo.), 482. 
Alanday (M.), 471. 
Alatigi (M.), 272, 459. 
Alari (M.), 510. 
Alarka (S.), 309, 470, 

529, 595. 
Alasi (Bo.), 503, 583. 
Alethi (P.), 540. 
Alguai (B.), 481. • 
Ali a v (H.), 481. 
Alish (P.), 524, 583. 
Alivirai (M.), 503. 
Alkushi (B.), 508. 
Allam (M.), 257. 
Allipalli (P.), 465. 
Alli-tamarai (M.), 510. 
Alombe (Bo.), 458. 
Aloo-baloo (Kasb.), 

474. 
Alpogada-pazham (M.), 

520. 
Alshi-virai (M.), 503, 
583. 
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Alu (Bo.), 536. 
AM (Mav.), 563. 
Alu-balu (II.), 520. 
Ahi-bokhara (lud.Baz.), 

520. 
Amuda (B.), 480. 
Amalaki (S.), 590. 
Amal-bel (IL), 538. 
Amal-lata (B.), 538. 
Amaltash (H.), 473. 
Amalu {l'.) (301. 
Amanakkam chedi (M.), 

237, 523. 
Amaravela (S.), 481. 
Amarbeli (H.), 473. 
Amb (II., B. & Bo.), 

505. 
Amba-luiladar (Bo.), 

' m 
Amba-hindi (Arab. & 

Pers.), 311. 
Ambal (M. & P.), 510, 

586, 590. 
Aiabar-baris (Arab.), 

294. 
Atabari (Bo.), 495. 
Ambashtbai patha (S.), 

572. 
Ambat-bit (Bo.), 538. 
Ambavati (H.), 524. 
Ainbtthaldi (Bo.), 575 
Amber (H., B., Bo. & 

M.), 541. 
Amber-sugandah (S.), 

544. 
Ambgul (Bo.), 485. 
Ambia (S.), 59(5. 
Ambli (B. & Bo.), 596. 
Ambuja (S.), 503. 
Ambuli (Bo.), 503. 
Ambuprasadu (S.), 596. 
AmbuLi (Bo. & U.P.), 

512, 589. 
Amhaldi (H.), 480. 
Amluilang-kalang (M.), 

538. 
Amla (H., B., Bo., 

TT.P., Nep. & P.), 

515, 590. 
Amlabetasa (S.), 524. 
Amlaj (Arab.), 590. 
Amlaki (B., P. & 

Uriya.), 515, 
Amlauch (P.), 523. 
Amli (H. & Bo.), 532, 

596. 



Amlica (H.), 596. 
Amlika (S.), 512, 589, 

596. 
Amlu (P.), 512. 
Amluka (B.), 538. 
Amluki (Assam.), 590. 
Amra (II., B. & Bo.), 

530. 
Amrataka (S.), 530. 
Amrita (S.), 599. 
Amritapliala (S.), 521. 
Ami'iid (Arab. & Pers.), 

592. 
Amrul (H., B. & P.), 

512, 589. 
Amrule (H.), 524. 
Ainrut (H., P. & M.), 

520. 
Amrutafalam (S.), 520, 

592. 
Amaania (P.), 137, 486. 
Amsul (Bo.), 580. 
Amudanda (P.), 294, 

468. 
Amuk (Nep.), 592. 
Amukkura (M.), 538. 
Amuleh (Pers.), 590. 
Amum-paLehai arissi 

(M.), 318, 48S. 
Amva (S.), 305. 
Anachormm (M.), 492. 
Anacboriyanom (M.), 

535. 
Anai-gundumani (M.), 

458. 
Anan (Burm.), 489. 
Ananas (Mar. & Guz.), 

505, 
Anamias (II.), 461, 565. 
AnanU (S. & Bo.), 182, 

491, 495. 
^Anantauuil (B.), 182, 

495. 
Anara (Bo.), 592. 
Anaras (B.), 461, 565. 
Anar-kc-per (H.), 521. 
Anasha-pazkam (M.), 

461. 
Anashap-pazham (M), 

505. 
Anashuppu (M.), 498. 
Anashovadi (M.), 485. 
Anas-phal (II.),' 498. 
Anbalah (Pers.), 597. 
Anboti-kura (TeL), 589. 



Anbus-salap (Arab.), 

595. 
Anda (H.), 546. 
Andi (Bo.), 468. 
Angan (H.), 491. 
Aiigur (H. & B.), 538. 
Angurshefa (H.), 66. 
Anguza (Pers.), 171. 
Anishi (M.), 464. 
Anjalli (M.), 464. 
Anjan (H.), 541. 
Anjana (S. & B.), 506, 

542. 
Anjani (S.), 506. 
Anjir (H. & B.), 490. 
Anjira (S. & H. ), 465, 

490. 
Anjiri (H.), 490. 
Anjra (Bo.), 490. 
Anjura (M.), 490. 
Ankados (M.), 502. 
Ankari (B.), 537. 
Ankola (Bo.), 272, 459. 
Ankota (S.), 272, 459. 
Ankra (H.), 537. 
Aukundu-kurra (M.), 

535, 600. 
Anua-bcdi (Tam. & 

TeL), 578. 
Annasi (Sing.), 565. 
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589. 
Anoda-gaha (Sing.), 

500. 
Anshphal (B.), 510. 
AntamiiL (H. & B.), 

535, 600. 
Anthamul (Bo.), 535, 

600. 
Anthundi-kai (M.), 471. 
Anwlasar (P.), 596. 
Aoula (H.), 515. 
Apa-margaimi (Tel.), 

562, 
Apamarg (S.), 562. 
Apang (B.), 457, 562. 
Aparajlt (H. & B.), 476. 
Aparajila (S.), 476. 
Aphim (Bo.), 190. 
Aphu (Bo.), 513. 
Appakovay (M.), 523. 
Appel (Malay.), 592. 
Appo (Bo.), 196. 
Appraeam (M.), 542. 
Apung (Santh.), 496. 
Aradal (M.), 491. 
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Aragbadha (S.), 478. 
Arak-jhawar (Santh.), 

335. 
Arand (H.), 237, 523. 
Arand-kharbuza (H.), 

311. 
Arangaka (S.), 506. 
Aranyamudga (S.), 514.. 
AraruL (B.), 505. 
Arasa (M.), 490, 579. 
Arbimallika (M.), 485. 
Arfhaka (B.), 529. 
Ardanda (H.), 471. 
Ardawal (P.), 522. 
Areka (M.), 467. 
Arftl (Nep.), 456. 
Arhar (H., B. & P.), 

470. 
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Ari-matsya (S.), 544. 
Arippu (M.), 502. 
Arishi (M.), 512. 
Arishta (S.), 310, 538. 
Arili (Tel.) 585. 
Ai'itta-munjayric (S.), 

■157, 561. 
Arjun (H. & B.), 401, 

532. 
Arjuna (S. & Bo.), 401, 

501, 532. 
Arka (S.), 309, 470. 
Arka kanta (S.), 476. 
Arlei (P.), 470. 
Arlu (H.), 470, 512, 588. 
Armach (B.), 544. 
Aru (H.), 520. 
Amnelli (M.), 515. 
Arni (H., Bo. & P.), 

470, 519, 592. 
Aroaml (Goa), 517. 
Arsaghna (S.), 461. 
A r t a n i y a 1-h i n d i 

(Arab.), 582. 
Aruni (S.), 515 
Arushu (H.), 265. 
Arvada (M.), 524. 
A s a b a-e 1-1 a l i y a t 

(Arab.), 470. 
Asal (Arab), 470. 
Asalia (Bo.), 503. 
Asan (II.). 533. 
Asarun (H. & B.), 255. 
Asbarg (H.), 482. 
Asek (M.), 526, 597. 
Aseru (Nep.), 483. 
Asgandh (H.), 538. 
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Ashela (H.), 529. 
Abb-slioura (B.), 493. 
Ashwagandha (S., B. & 

Bo.), 538. 
Asila kutanja (S.), 538. 
Asna (Bo.), 533. 
Asok (H., B. & Bo.), 

37S, 526. 
Asoka (S.), 376, 526. 
Aboke (Bo.), 518. 
Aspurk (H.), 506. 
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Aslhisanhara (S.), 538, 

602. 
Astmabayda (S.), 458. 
Asula (U.P.), 590. 
Asimdro (Bo.), 167. 
Asiir (Kasb), 568. 
Asva (S.), 516. 
Asvatha (S. & B.), 490, 

379. 
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Bo.), 538. 
A&wamantaka (S.), 467. 
Aswartham (Tam.), 579. 
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Aswatliom (M.), 489. 
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Atasi (S.), 503, 583. 
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Atibala (S.), 528. 
Atimaduram (M.), 180, 

493. 
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Atipaksbi (S.), 514. 
Atis (H.), 457. 
Ativadayam (M.), 457. 
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AUaria (M.), 538. 
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Atmora (B.), 324, 495. 
Atrilal (H. Ind. Baz.), 

462, 514. 
Atruna (Bo.), 490. 
Atrupalai (M.), 525. 
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Attajam (B.), 511. 

Attei (M.), 547. 

Atti (Bo., Tam. & Tel.), 

578. 
AUi-tippili (Mo.), 527, 

591. 
Attora (Sing.), 571. 
Atlunjavei (M.), 506. 

Aura (II.), 590. 
Austakhadus (P.), 469. 
Atukula-baddu (M.), 
538. 

Atutintappala (Mal.) 
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Aushbabe-hindi (Pers.), 
182. 

Ava-chiretta (II.), 489. 

AvalkaLi (Bo.), 590. 

Avara (Mal.), 571. 

Avarai (M.), 484. 

Avari (Tam.), 571. 

Avalenga tige (M.), 483. 

Avipriya (S.), 539. 

Avirai (M.), 472. 

Awak (H.), 542. 

Awal (Guz.), 571. 

Awala (Cutdi), 571. 

Aya (M.), 490. 

Ayapana (H. & B.), 48S. 

Ayur mader (Malay), 
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Baagat (Pushtn.), 57S. 
Babacbi (II. & B.), 367, 

520. 
Babassa (Tam.), 582. 
•Baberang (II.), 577. 
Babhula (Bo.), 456, 561. 
Babhiila (SincL), 561. 
Babla (B. & P.), 450, 

561. 
Babola (Mal.), 561. 
Babri (H. & P.), 514, 

577. 
Babrung (P. & Pushlu,), 

577. 
Baburi (P.), 587. 
Babuilulshi (B.), 511, 

Babu'na (H., Bo. & P.), 

479, 506. 
Babunah (Pers.), 565. 
Babunaj (Arab.) 565. 
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Babuni-kc-pliul (H.), 

•162, 563. 
Bach (H. & B.), 264, * 

457. 
Baclmab (Co.), 47. 
Baidmag (H.), -17. 
Badio (P.), .">2H. 
Baik (P.), 521. 
Badak (H.), 549. 
Badam (U., B., & Bo.), 

461, 519. 
Badari (S.), 510.. 
Badavarda (II. & Bo.), 

531. 
Badaward (Ind. Baz.), 

538. 
Badhara (H.), -193. 
Badian (Bo.), 498. 
Badsuii sulap (Ind. 

Baz.), 459. 
Bacd (H., B. & Bo.), 
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Baephol (S.inth.), 495. 
Baer (Bo.), 510, 
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Bagali-pakshina (Bo.), 

5«. 
Baganmsliada (H.), 533. 
Baganella (H.), 533. 
Bagberenda (IL), 583. 
Baghachura (B.), 516. 
Baghbharenda (II. & 

B.), 500, 583. 
Baglmokt (Bo.), 506. 
Baglalul-mulk (Arab.)j 

579. 
Bagua (B.), 529. 
Bahadrha (Tel.), 598. 
Bahedii (Mar.) 598. 
Bahel-schulli (Mal.), 

567. 
Bahera (H, B. Bo. & 

P.), 532, 598. 
Bahira (S. & P.), 532, 
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Bahubara (B.), 478. 
Balmdda (Bo.), 598. 
Baibarang (Arab.), 586. 
Baigana (Bo.), 529. 
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Baishi (H.), 525. 
Baja (S.), 469. 
Bajguriya (H.), 469. 
Bak (B.), 527. 
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Bakam (H. & B.), 470. 
Bakar (H.), 519. 
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Bakla (H.), 462, 511, 537. 
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592. 
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Bakra-chimyaka (II.), 

228. 
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537. 
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588. 
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Bo.), 506. 
Banapaa (H. & Bo.), 

537, 601. 
Banar (S., H. & B.), 

547. 
Banbalnag (Kash.), 457. 
Banchalta (B.), 502. 



Banda (II. & P.), 493 

537. 
Bandlmka (S.), 499, 511, 
Bandlvuli (B.), 511. 
Bandigarjana (M.), 4S2. 
Bandimurudu-du (Tol ) 

570. ' 

Bandurgi (Bo.), 484. 
Bungai (B.), 484. 
Bangikat (Nop.), 519. 
Bangla-badam (B.), 532, 
Banlialud (B.), 480, 575. 
Banjowan (B.), 527. 
Bankakri (P.), 228. 
Bankcla (P.), 5S1. 
Bankudri (C, P.), 539. 
Baulaunga (II.), 500. 
Banmetlii (H. & B.), 

506. 
Banmuga (B.), 511. 
Banna (P.)— 601. 
Bannilgaeh (B.), 491. 
Baunimbu (H.), 493. 
Biinnatia (H.), 518. 
Banosa (B.), 537, 601. 
Banpalang (B.), 521. 
Banpatol (B.), 600. 
Banraj (B.), 467. 
Banpiring (B.), 506. 
Bans (H. & B.), 466, 

568. 
Bansa (H., Bo. & P.), 

265, 491. 
Ban-sangli (P.), 479. 
Banskabun (H.), 482. 
Bansulpba (B.), 491, 579. 
Uan tcpari (B.), 515. 
Banti (M.), 532, 
Baoli (Bo.), 498. 
Bapbali (Bo., Ind, Baz.), 

477, 478, 514. 
Bappayi (M.), 311. 
Bar (H., B. & Pushtu.), 

578. 
Bara-cbarayata (H.), 

489. 
Bara-elachi (H. & B.), 

137, 461, 564. 
Baragach (B.), 479. 
Baragarri (Kumaon.), 

521. 
Baragokhru (II. & B.), 

513, 589. 
Barakalagaru (M.), 495. 
Barakaius (Nep.), 521. 
Barakeru (B.), 488. 
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Baiak-kanta (II. & B.), 

311. 
Bara-knnui (B.), 479. 
Baia kukui -cinta (B.), 

304. 
Baiu-kulmjan (II.), 460. 
Baiakunda (B.), 500 
Baialesooia (II.), 178. 
Baialomya (B.), 539. 
Baiamblu (H.), 3-25. 
Bai.ui (P.), 307. 
Baiangi (U), 176. 
Baiasmga (H.), 545. 
Bai angom-bn -bai angom 

(Santh.), 148. 
Baiapatam (M.), 198. 
Baia-salpan (H. & B.), 

400. 
Baia-smgoli (Nep.), 475. 
Baib.iLi (B.), 537. 
Baibalti (Bo.), 186. 
Baigad (P.), 578. 
Baigat (H.), 578. 
Baigelaiibol (Peis.), 

319. 
Baighat (Bo.), 578. 
Bailunlj, (II.), 533. 
Ban (P.), Wl. 
Baiiala (H.), 387, 528. 
Baii-chobdum (H.), 528. 
Bangdhi (M.), 514. 
Ban-ilachi (H.), 504. 
Baidt-Ul (Bo.), 594. 
Baringu (P.), 470. 
Ban-pipli (H.), 594. 
Baii-saiml (H..), 172, 

400. 
Barisopha (Bo.), 172, 

401. 
BarkangH (II. & B.), 

456. 
Barma (P.), 598. 
Baiim (Bo.), 598. 
Baina (H. & P.), 574. ' 
Baro-kala-garu (M.), 

491. 
Barola (B.), 406. 
Barpliah (II.), 170. 
Baru (P.), 314. 
Barsunga (B.), 509. 
Bartaku (S.), 529. 
Bartang (Bo.), 517. 
BmLung (B.), 517. 
Baru (n.), 529, 
Banm (H. & B.), 479, 

574. 



Bas (Bo.), 482. 
Basak (II.), 183. 
Basslaij (Tnd. Baz.), 51S. 
Basillah (Bo.), !85. 
Basmgh (H.), 4S9. 
Basi (Aiab.), 303. 
Basna (II. & Bo.), 527. 
Bassant (U. & P.), 497. 
Bastia (U.), 170. 
Bal (B ), 57S. 
Balavmembu (II. & B.), 

470. 
Balbor (P.), 378. 
Bateipakhi (B), 519. 
Batlma (P.), 372. 
BaLeipaklu (B.), 549. 
Batlma (P.), 372. 
Batlnu (Bo.), 332, 597. 
Bathusag (II. & B.), 171, 

572. 
Bat-Mnjal (P.), 522. 
BaLtal (P.), 502, 521. 
Batula (P.), 520. 
Batidpoli (Nep.), 572. 
BaUvasi (Sikkim), 403. 
Batyalaka (S ), «S7. 
Baulo (Uuya), 5S5. 
Baval (ftuz.), 501. 
Bawaclu (Bo.), 307. 
Bawang (Mal.), 503. 
Bayabirang (II.), 486. 
Bayiska-gugul (Bo.), 

466. 
Bayrah (P.), 59S. 
Bcidisc (M.), 487. 
Bahmti a-palam (Tel.), 

507. 
Bed;i (Mar.), 598. 
Bedana (Peis.), 291. 
Bebiang (P.), 586. 
Bedi (P.), 521. 
Bedma (H.), 309. 
Bedisativa (M.), 537. 
Bedmishee (Ind.Ba^.), 

524. 
Bcdmnslik (H., P. & 

Pers.), 593. 
Bedoli sutta (Assam), 

589. 
Bedun (Bo.), 546. 
Beerbougk tee (H.), 

546. 
Begun (B.), 529. 
Behada (Bo.), 598. 
Bebaira (Bo.), 532. 
Behasa (Bo.), 598. 



Behedan (Bo.), 508. 
Bekh-akliwai (II.), SOS. 
Bekh i-banisa (Peis.), 

5b3 
Bekh sosan (Kash.), 

3S3. 
Btkhunjuba/ (B.), 518. 
Bel (II , B. & Bo ), 500. 
Belambu (H.), 4bt>. 
Belutiiau (B.), 173. 
Beli (II.), 503. 
Belhpata (Bo ), 490. 
Bendiub (M), 305. 
Beia (P.), 57S. 
Bet (II., B. & Bo ), 470. 
Bctau (Mal.), 51)9. 
BelUin (M.), 170. 
Belhi (II.), 500 
Bedan |irt'-Khatai 

(Peis.), 307. 
Bhadiak (Bo.), 52(5. 
Bhadiavalli (S.), 485. 
Bhadu (Santh.), 411. 
Bhai-bmung (B.), 577. 
Bhaira (B. ic 11.), 59S. 
Bhais, (II.), 315. 
Bhalcn (II. & Bo.), 548. 
Bhiilldtaniu (S.), 385, 

527. 
Bhallava-anga (S.), 300. 
Bhamajuda (Bo.), 468. 
Blidnda (H., P. & Bo.), 

492. 
Bhanda (H.), 102. 
Bbandak.i, 560. 
Bhandua (S. & Mar.), 

573. 
Bhang (H. & B.), 73. 
Bhanga (S. & H.), 73, 

537. 
Bhangan (B.), 548. 
Bhangi (M.), 471. 
Bhagia (H., B., Bo. & 

M.), 485, 498, 529, 

53S, 577. 
Bhant (H. & B.), 476. 
Bhaiangi (II.), 220, 

176, 319. 
Bluuban (Santh.), 587. 
Bharbhivt ulasi (Santh.), 

587. 
Bhaigi (S.), 476, 519. 
Bharla (H.), 598. 
Bharland (H.), 286. 
Bbat (II.), 476, 493. 
Bhatia (H.), 482. 



608 INDEX UF COMMON VERNACUIAR NAMES 



Bhaulan (H.), '197. 
Bhavan b.ikra (II.), 228. 
Bhavya (S.), 483. 
Bhedi-.Tauehel (Santh.), 

560. 
Bheka (S.), 549. 
Bhekkar (P.), 265. 
Bliela (H. & B.), 385, 

527. 
Bhenda (Bo.), 496, 560. 
Bhera (B.), 54S. 
Bherenda (B.), 237. 
Bherdha (Bo. & Mar.), 

598. 
Bhendi (H., Bo., Tam. 

& C. P.), 560, 599. 
Bhcrnda (H.), 583. 
Bhirob (Bo.), 313, 474. 
BhimpuA (Srag.), 474. 
Bhindi (II.), 490, 560. 
Bhindu (Guz.), 500. 
Bhingule (Bo.), 498. 
Blrirand (Bo.), 580. 
Bhirandel (Bo.), 5S0. 
Blviranga (B.), 577. 
Bhirmie (B.), 59S. 
Bhivia (H.), 474. 
Bhojapatra (Bo.), 468. 
Bhokani (S.), 518. 
Bhor (P.), 579. 
Bhora (B.), 522. 
Bhorecloth (II.), 573. 
Bhuchiimpaka (S.), 501. 
Bhui-amla (B.), 515. 
Bhui-dvalii (Bo.), 515. 
Bhuiavuli (Bo.), 515. 
Bhuiehampa (H. & B.), 

501. 
Bliuiehampaka (S.), ' 

501. 
Bhuidiampo (Bo.), 501. 
Bhuiehane (Bo.), 58, 

463. 
Bhui-dari (Bo.), 535. 
BhuidumuT (B.), 490. 
Bhuikanda (Bo.), 252,. 

527. 
Bhuikohala (Bo.), 

499 582, 
Bhuikumra (B.), 534, 

582. 
Bhuiokra (B.), 504. 
Bhuiringni (Bo.), 596. 
Bhui-lulsi (B,), 593. 
. Bhirjpatra (H.), 468. 
Bliumikumra (B.), 499. 



Bhurmkuskanda (S.), 

499. 
Bhumikashmanda (S.), 

582. 
Bhumya-amlaki (S.), 

515. 
Bhunguru (Kumaon), 

594. 
Blmnimba (S.), 251, 

280, 461. 
Bhuringni (BoO, 529. 
Bhurjapatra (S. & B.), 

468. 
Bhurungi (B.), 220, 515 
Bhi'istrina (S.), 461, 

565. 
Blnil (P.), 493. 
Bhutakcsa (Bo.), 509. 
BlvuUkesi (S.), 4.78. 
Bhutan-kusam (M.), 

479. 
Bhuta-pala (Bo.), 4S5. 
Bhnlkeshi (H. & B.), 

478. 
Bliutnasan (S.), 489. 
Bhutriua (S.), 462. 
Blmtta (II. & B.), 539. 
Bhuyaterada (M.), 503. 
Biba (Bo.), 385, 527. 
Bibla (Bo.), 520. 
Bibu (Bo.), 496. 
Biehlaraka (B.), 463. 
Bichu (H. & P.), 506, 

535. 
Bichu li (B.) ( 533. 
Bida (M.), 507. 
Biddari (S.), 493. 
Bihagni (B.), 518. 
Bihidana (H. & B.), 

481, 521. 
Bijasar (H.), 520. 
Bijindak (Afgh.), 503. 
Bikh, 457. 
Bikhi-banafshali (Pers.), 

583. 
Bikhma (H.), 457. 
Biladur (Pers.), 385. 
Bilaikand (H.), 499, 

5S2. 
Bilangura (II.), 490. 
Bildi (P.), 185. 
Bilibuvga (M.), 487. 
Bilimbikav (M.), 406. 
Bilinu-plial (Bo.), 269. 
Bil-jhunjhum (B.), 479. 
Billa-gannevu (M.), 587. 



Billilotan (P.), 510. 
Bilva (S.), 269. 
Bilva-pandu (M.), 269. 
Bimba (S.), 313, 474. 
Bimbal (Mar.), 576. 
Bina (II. & B.), 466. 
Bincha (B.), 490. 
Binjoam (H.), 476. 
Biramadandu (M.), 286, 

463. 
Biranga (P.), 485. 
Bira-kaya (Tel.), 584. 
Biranjasif (Ind.Baz.), 

457, 562. 
Bii-ha (P. & Cutch), 

598. 
Birhalta (H.), 529. 
Birmi (H., B., Bo. & 

P.), 532, 598. 
Birmova (Bo.), 490. 
Bis (P.), 457, 524. 
Biah (B.), 47, 457. 
Bisha (B.), 47, 580. 
Bishalanguli (B.), 580. 
Bishcopra (Kumaon.), 

519. 
Bish kachu (B.), 477. 
Bishkapra (B. & P.), 

534. 
Bishkapra (Bo.), 534. 
Bishlamblii (H.), 480. 
Bishlangali (B.), 493. 
Biswul (H.), 456. 
Bithua (H.), 482. 
Bilpalang (B.), 468. 
Bitsa (Bo.), 525. 
Blimbi (B.), 466. 
Blimbu (Bo.), 466. 
Bnah (Assain), 568. 
Bobawachi (Bo.), 520. 
Boekada (Tel.), 573. 
Bodasarum (M.), 530. 
Bodda (Tel.), 578. 
Boddakura (M.), 519. 
Bodha (Bo.), 570. 
Boephol (Santh.), 483. 
Bobar (P.), 578. 
Bohera (B.), 598. 
Bohodani (B.), 478. 
Bokkan (B.), 494. 
B61 (H. & Pers.), 567. 
Bola (B.), 513. 
Bola (Kan.), 567. 
Bolakapriya (S.), 540. 
Bolam (Sing.), 567. 
Bolsari (Guz.), 585. 



INDKX OF COMMON VERNACULAB. NAMES 609 



Boinbalinas (M.), 476. 
Bon-ada (H. & B.), 539. 
Bon-adraka (S.), 539. 
Bonajowan ' (H.), 588. 
Bonbhcrandii (B.), 583. 
Bond-na-dm (B.), 547. 
Bonga (Tel.), 508. 
Bonjol (B.), 476. 
Bunkalmi (B.), 499. 
Bonkapas (B.), 533. 
Bon-khoye (Burm.), 

560. 
Bonkudri (C. L'.), 530. 
Bormiallika (S., II. & 

B.), 500. 
Bonmethi ( H. & B.), 

479, 528. 
Bonnil (B.), 532. 
Bon-nimbu (B.), 513. 
Bon-okra (B.), 535, 538. 
Bon-palang (B.), 529. 
Bonpalol (B.), 534. 
Bon piring (B.), 506. 
Bon-ritha (B.), 456. 
Bon-Lamaku (P.), 53G. 
,Bonlil (P.), 498. 
■ Bonvcri (P.). 514. 
Bor (B. & H.), 486, 

540, 578. 
Bori (Malay), 574. 
Borsali (Bo.), 507, 585. 
Boruna (B.), 411. 
Boyra (B.), 598. 
Braa" (P.), «7. 
Brahma-dandi-chettu 

(M.), 286. 
Erahmamanduki (H.), 

497, 582. 
Bralimblii (H.), 495. 
Brahmi (S.), 325, 495. 
Brarahadandi (Bo.), 

502. 
Bramhandandi (Bo,), 

534. 
Brcla (B.), 887, 528. 
Brihat-phala (S.), 504. 
Brihal-upa-kunchika 

(S.), 461, 564. _ 
Brihat-upakunchika 

(S.), 564. 
Brihmisnk (B.), 325, 

495. 
Brimia (P.), 473. 
Brimposh (Kasb.), 510 
Brunnu (Bo.), 479. 
39 



Buchanaka (S.), 58, 403. 
Budbar (B.), 487. 
Budha (Bo.), 524. 
Biidku-kakara (Tel.) 

570. 
Budjari-dho-mun (Bo.), 

487. 
Budrung- (II.), 589. 
Bugbane, 473. 
Buhul (B.), 478. 
Buhura (H.), 598. 
Buhuru (B.), 598. 
Bui (l'.), 460, 512, 521. 
Biii-maderan (Afgban), 

562. 
Buin (Kasti.), 517. 
Bukkau (H.), 50k 
B n k s 1 a t-ul-mulik 

(Arab.), 579. 
Bulgarjangli (Kash.), 

458. 
Buliun (Arab.), 533. 
Bulu (Nep.), 523. 
Bun (Arab.), 573. 
Buud (Guz. & Mar.), 
573. 

Bundar (Bo.), 190. 

Bun-okra (B.), 535. 

Bur (Bo.), 578. 

Burakeru (B.), 318. 

Bura shama (B.), 513. 

Buraye (Bo.), 514. 

Burg-sadab (B.), 488. 

Burlma (H.), 521. 

Burkai (Tel.), 584. 

Burmie (B.), 598. 

Buro-choocha (B.), 481. 

Buro bahuri (B.), 478. 

Buroni (M.), 490. 

Bursha (Bo.), 477. 

Buru-katknn-charec 
(Santh.), 486. 

Burundi (Bo.), 495. 

Buta-kudambe (M.), 
580. 

Butan-kusliam (S.), 462, 
,. Butshur (P.), 137, 486, 

Byakura (B.), 529. 

Byang (B.), 549. 

Bussoorbutu (Bo.), 481. 



Cahwa (Pers.), 573. 
•' Cajuputa (Mar.), 585. 
Cajupuli (Malay), 585. 
Cajuputte (B.), 585. 



Caphi (Bu.) 573. 

Capi (Tam. & Tel.), 573. 

Caramuimy-pyre (ril.), 

537. 
Carvella (S.), 476. 
, Cassarra (Ind.Buz.), 

505. 
Catbel (P.), 572. 
Cha (II., B., P,, Bo. & 

Chin.), 08, 470. 
Chab (H.), 510. 
Chaburanja (H.), 518. 
Chachar (P.), 294. 
Chacliinga (H.), 534. 
Chadu lil (B.), 594. 
Chae-kashmiri (Pers.), 

565. 
Chagul banti (B.), 481. 
Cbai (B. & Chin.), 08, 

516. 
Chakcmdia (B.), 482. 
Chakor (B.), 544. 
Chakotra (P.), 470. 
Cliakramarda (S.), 473. 
Chaksu (B.), 472. 
Chakua (B.), 459. 
Chakulia (B.), 535. 
Chakunda (H. & B.), 

473. 
Cbakwit (Bo.), 474, 572. 
Chalavamiriyalu (M.), 

227. 
Challagaddalu (Tel.), 

566. 
Challani (M.), 4S4. 
Chalta (II. & B.), 483. 
Chamari (Mar.), 592. 
Chamar-muli (Bo.), 537. 
Cbambeli (Bo,), 500. 
Chambnl (P.), 521. 
Charaeli (H. & B.), 500. 
Chamokung (Lepcba), 

531. 
Charnpa (Bo.), 507. 
Champai (M.), 527. 
Champaka (S., H. & 

B.), 507. 
Chamror (P.), 485. 
Cluina. (H.), 175. 
Chanak (Bo.), 496. 
Cbandakuda (Bo.), 281. 
Chandanbetu (H. & B.), 

474, 572. 
Chandla (Bo.), 281, 
462. 
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Chandra {B. & Bo.), 
373, 522. 

Chandra-raula (H.), 501. 

Chandra-inulika (S.), 

__ 501. 

Chandra-sura (S.), 503. 

■Chandrika (S.), 373. 

Chandua (H.), 522. 

Ciiandu-mula (B.), 501. 

Chaudwar (Bo.), 505. 

Changeri (S.), 524. 
• Chansaur (H.), 503. 

Chanu (B.), <U53. 
. Chapra (H.), 509, 586. 
« Charaigonva (H.), 411. 

Charai-pakhi (B.), 548. 
» diarungi (H.), 515. 

Chaias (H. & B.), 73. 

Charati (S.), 498. 
» diai-ayalah (H.), 251, 
487, 531. 

Charbee (B.), 514. 
. Charei-la (H.), 513. 

Chalak (B.), 546. 

Chataka (S.), 546, 548. 

Chata-rashi (Tel.), 579. 

ChaLhuramallikci (M.), 
509. 
> Chatiun (H.), 460. 

Chatri (Nep.), 294, 468. 

Chattrak (S,), 458. 

Ckattu-elupa (Tam.), 
598. 

Chattumallika (M.), 500. 

Chatung (Kash.), 598. 

Chaulai (H.), 460. 

Chaulia (Santh.), 524. 
x Cliaulmoogra (H., B. & 
Bo.), 391, 494, 532. 

Chavika (S.), 516, 
» Chaya (H. & B.), 458. 
- diayruka (H,), 471. 

Chebira (M.), 514. 

Chehur (B.), 467. 

Cheka-parni (S.), 582. 

Chelwa (B.), 496. 

Chengeri-tenga (Assam) 
589. 

Chenkolam (H.), 584. 

Ckepa-nune (Tel.), 579. 

Cheppun-jerinjal (M.), 
496, 522. 
' Cherailu (H.), 522. 

Cheraken (Java), 574. 
, Cheretta (H.), 581. 
Cheria (Bo.), 466. 



Cheru-pimiay (M.), 470. 

Chetain (P.), 522. 

Chethasiahacharam (S.), 
466. 

Cheti-potla (Tel.), 600. 

Cheitu (Tel.), 596. 

Chevulapilli (M.), 499. 

Chhagal-bati (B.), 576. 

Chhagalkhuri (B.), 499. 

Chhagul-puputi (B.), 
488. 
'Chhatian (H.), 278. 

Chhatim (B.), 278, 460. 

Chhattri (H.), 458. 

Chhikika (S.), 474. 

Cliilipa (Bo.), 545. 

Chhola (B.), 475. 
*Chhota gokhru (II.), 

534, 538. 
1 Chho La jangli-ang ur 

(H.), 487. 
'Chhota jhun jhun (B.), 

479. 
■ Chhota-kulpha (H.), 

534. 
«Chhoti dudhi (II.), 488. 

Chhotidudhilata (H. & 

B.), 319. 
iChian (H.), 486. 

Chichinda (S.), 534. 

Chichinga (B.), 531. 
. Chiehora (S. & H.), 527. 
,Chichra (H.), 305. 

Chiekana (Bo.), 5S4. 

Chikali (Bo.), 457. 

Chikana (Bo.), 387, 528. 

Cliikashf (B.), 474. 
■Chiknimali (H.), 541. 

Chikri (Kash.), 4(i9. 
>Chikti (H.), 535. 
. Chil (H.), 223. 

Chili-ragha (Garhwal), 

560. 
'Chilauni (H.), 526. 

'Chilla (II. & M.), 472, 

489. 
«Chillara (H.), 472. 

.Ckilli (H.), 472. 

Chilluri (Bo.), 470. 

Chilta-tumiki (M.), 484. 

Chiluchi (H. & l'.), 499. 

Chind (Bo.), 484. 

China-alla (Sing.), 594. 
'Chinaghas (II., B. & 
Ind.Baz.), 492, 493, 
539. 



Cliinaikatha (Bo.), 535. 

G00. 
Chinaisalil (Bo.), 516. 
Chin-cliu-lan (Chin.), 

474. 
Chiner-badam (B.), 58 

543. ' 

C h i n g a m butai 

(Baluch,), 510. 
Chiugati (S.), 548. 
Chingri (B.), 548. 
Chimii (M.), 457. 
Chinni-ka-jhar (M.), 

457. 
ChinLapandu (Tel.), 597. 
Chintss (Bo.), 597. 
Chin-wu-laii (Chin.), 

471. 
Chipkuli (H.), 549. 
Chippa-gaddi (Tel.) 565. 
•CJiir (H.), 223, 516. 
Chiraita (Bo.) 251, 531, 
ChirapuLi (Bo.) 539. 
«Chirati (Bo.), 508. 
Chireta (B.), 251, 531. 
Chirghas (Kash.), 495. 
Chiribenda (M.), 387, 

528. 
ChirkualaLhi (M.), 512. 
Chivor (P.), 294. 
Chirpoti (H.), 539. 
Chirval (II.), 511. 
Chita (H. & B.), 364, 

517. 
Chitabansa (P.), 185. 
Chita kamraku (M.), 

491. 
Chitaro (Bo.), 364, 517. 
• Chitawala (P.), 527. 
Chithamalli (M.), 483. 
Chiti (II.), 304. 
Chitipbul (H.), 495. 
Chitaa (H., P. & Nep.), 

292, 293, 364, 467, 485. 
ChiLraka (S.), 364, 517. 
Chitramulam (M.), 364. 
Chittainutti (M.), 513. 
Chittira (M.), 364, 517. 
Chittur-mol (M.), 364, 

517. 
Chitu (Nep.), 573. 
"Chobchini (S., H., B. & 

Bo.), 528, 594. 
Chodhara (Bo.), 462. 
Chodhari (Bo.), 602. 
Chokargond (H.), 478. 
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Cholam (M.), 529. 
Chopra (H. & P.), 170, 

488. 
Chopri alu (B.), 483. 
Chora (P.), 462. 
Chorpata (B.), 502. 
Chosi (Nep.), 523. 
, Chota (H.), 408. 
Chotaehand (H.), 373, 

522. 
Cholagokhru (H.), 534. 

529. 
Chota-jhunihun (B.), 

479. 
Cliota-kal-kusha (H. & 

B.), 503. 
Chota-kanval (H.), 510. 
Chota-karuee (B.), 4S8. 
Chola-kirayat (H.), 486, 

577. 
Chotalasoro (H.), 478. 
Chota pilu (H. & B.), 

525. 
Choti elachi (H. & B.), 

136, 485. 
Choto kulpa (B.), 534. 
Chua (H. & P.), 137, 

460, 548. 
Chucha (H., B. & Bo.), 

479, 524. 
Chuka palam (B.), 524. 
Cliukha (P.), 589. 
Clmko (B. & Bo.), 460. 
Chukra (S.), 524. 
Chukrika (S.), 589. 
Chulajuti (Bo.), 509. 
Chumlani (Nep.), 528. 
Chun (B.), 569. 
Chuna (H.), 509. 
Chunah (P.), 569. 
CMnambhu (T a m.), 

569. 
Chundrus (B.), 536, 601. 
Chunnampuvalli (M.), 

538. 
Chuno (Guz.), 569. 
Chupra, (U. P.), 586. 
Chupri alu (H. & B.), 

483. 
Churi (Nep.), 467. 
Chuvna (S.), 569. 
Chutrika (S.), 524. 
Chuvanna kodalavanok- 

ku (M.), 500. 
Cochinil puehi (M.), 546. 
Coffce (]£.), 477, 573. 



Covannamilpori (M.), 

373, 522. 
'Cowrie (H.), 546. 
Cundung katric (Tam.), 

596. 
Cusso (H.), 469. 

Dabali (Guz.), 560. 
Dabiduba (B.), 499. 
Dabidula (B.), 
Dabi-dulea (H.), 539. 
•Dabra. (H.), 535. 
Dadamardana (Mar.), 

571. 
Dadhuri (P.), 57S. 
Dadima (S.), 592. 
Dadmari (B.), 472, 499, 

571. 
Dadmurdan (H.), 571. 
Dadrughna (S.), 571. 
Dadumari (S.), 539. 
Dahar karanja (B.), 866, 

518. 
"Dahipalas (H.), 478. 
Dahua (H. & Bo.), 464. 
Dak (P.), 523, 592. 
Dalchini (H., B. & 

Bo.), 117, 475. 
Dalim (B.), 521. 
Dalimba (Bo. & Tel.), 

521, 592. 
Dalme (H.), 491. 
Damahan (H.), 489. 
Damana (Bo.), 493. 
Damanpapra (H.), 511, 

588. 
Dampel (II.), 491. 
Daud (Arab.), 574. 
Dande-nahri (Arab.), 

581. 
Dankuni (B.), 471. 
Danti (S., H. & B.), 

466, 479, 567. 
Dantimul (Bo.), 567, 

466. 
Dant-jalhi (P.), 477. 
Dapoli (M. & Bo.), 323, 

494. 
D arakhte-gulchakne 

saluai (Pers.), 289. 
Darakhte-nar (Pers.), 

592, 
D a r a k li t e-shanali 

(Pers.), 560. 
Darakb.te-ta.vi (P.), 808. 



Darakte-bang (Pers.), 

73. 
Dai-bh (Bo.), 486, 
Darchini (P.), 117. 
Dare jhapak (Santb.), 

59 1. 
Dareorsa (Santh.), 477, 
Dariiliil (P. & Arab.), 

590. 
Damalad (Bo.), 293. 
Dar-hald (H. & Bo.), 

292, 467, 468. 
Dari (Bo.), 521. 
Dari-gummadi (M.), 

521. 
Darimba (S. & Bo.), 

521. 
Darshishaan (Pers.), 

586, 
Dam (V.), 592. 
Daruchini (B.), 117. 
Daru haridra (S.), 467. 
Dam haridraka (S.) r 

478. 
Darvi (S.), 295. 
Darya-kaf (H.), 548. 
Darya-Jca-nariyal (H. & 

Bo.), 504. 
Dasi (B.), 467. 
Dasmuli (Bo.), 481. 
Datir (B. & Bo.), 490. 
Datyuni (II.), 218. 
Dengua (B.), 460. 
Deodar (H.), 473, 516. 
Deo-dhan (H. & Bo.) 

529. 
Devadaram (M.), 533. 
Devadaru (S. & B.), 

473, 516. 
Devadarnm (M.), 487. 
Devakeli (Bo.), 471. 
Devdaru (H. & B.), 518. 
Dha (P.), 494. 
Dhai (H. & B,), 538. 
Dhaiphul (B. & Bo.), 

494. 
Dhakangu (P.), 482. 
Dhakur (B.), 474. 
Dhala Tulasi (Uriya.) 

587. 
Dhalim (H.), 592. 
Dharuani (H. & B.), 

324, 493. 
Dhamasa (Bo.), 489. 
Dhamaso (Bo.), 489. 
Dhan (H. & B.), 512. 
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Dhana (Bo.), 574. 
Dhanc (B.), 574. 
Dhania (H. & B.), 478, 

574. 
Dhanya (S.), 512. 
Dhanyaka (S.), 478, 57-1. 
Dharakadnniba (S.), 

458. 
Dharmana (S.), 493. 
Dbavnw (B.), 530. 
Dhdru (H.), 502. 
Dhataki (S.), 538. 
Dhatri (S.), 590. 
Dhatriphal (S.), 467. 
Dhatripliala (S.), 515. 
Dhatura (H.), 127. 
Dhaura (H.), 540. 
Dhauri (Bo.), 538. 
Dhavala (Bo,), 504. 
Dheniaui (E.). 511. 
Dliera (II.), 272. 
Dheras (B.), 496, 560. 
Dhirghapattra (S.), 539. 
Dhol (Bo.), 503. 
Dholasamudrika (S.), 

502. 
Dholasliumoodra (H. & 

B.), 502. 
Dhotari (Bo.), 482. 
Dhudhia kalmi (H.), 

499. 
Dhumrapalra (S.), 566, 

463. 
Dhuna (B.), 471. 
Dhimdul (B.), 504. 
Dhup (H. P. & Bo.), 

470, 500. 
Dhup maram (Tam.), 

601. 
Dbil-chulc (H. & P.), 

496. 
Dikmali (H. B., M. & 

Bo.), 492. 
Dimba (S. & B.), 546. 
Dimeri (H.), 578. 
Dinda (Bo.), 502. 
Dingsa (Khasia), 516. 
Dingsableh (Khasia), 

598. 
Dirgha pattra (S,), 539. 
Diva (Bo.), 532. 
Dodak (P.), 529. 
Dodda (Andaman), 467. 
Dodda-Talakki (Kan.), 

564. 
Dwdhak (Bo.), 577. 



Dodhi (Bo.), 4S5. 
Domba (Sing.), 569. 
Doorva (S., U., B„ & 

Bo.), 481. 
Dopahariya (H,), 508, 

514. 
Dopatilata (II. & B.), 

499. 
Dosul (Nep.), 477. 
DouUia (Burm.), 575. 
Dowla (Bo.), 535. 
Dowdowla (Bo.), 490. 
Drakh, 538. 

Draksha pondu (M.), 499. 
Drakshya (S.), 538. 
Dronapuspi (S.), 503. 
Duda-kaha (Sing.), 575. 
Diidal (P.), 597. 
Dudali (Bo.), 49G. 
Dudeli (Bo.), 318. 
Dudhali (H. & Bo.), 

487, 529. 
Dudh batthal (B. & P.), 

597. 
Dudh kalmi (B. &M.), 

499. 

Dud'h'i (H., B. & Kuma- 

on), 318, 488, 497, 

510, 533. 
Dudhia kalmi (H.), 499. 
Dudhialata (H. & B.), 

512. 
Dudhiaphul (Santh.), 

488. 
Dudhika (Bo.), 512. 
Dudi palla (M.), 512. 
Dudiya (B.), 488. 
Dudla (Bo.), 526. 
Dudli (P.), 597. 
Dugdha (S.), 547. 
Dugdhika (S.), 512. 
Duku (H.), 514. 
Dulal-labha (B.), 459. 
Dumaputu (M.), 545. 
Dumparastma (S.), 276. 
Dumshiug (Bhutia), 

560. 
Dumtuli (Kash.), 458, 

562. 
Dund(Pers.), 574. 
Dunga zha (Sing.), 587. 
Diinagari (Guz. & 

Sind.), 563. 
Dupada (Tel.), 601. 
Dupa-damaru (Tel.), 

601. 



Dupati (B.), 498. 
Duralabha (S.), 439. 
Duvsul (Nep.), 529. 
Durva (II. & B.), 486. 
Dusparsba (S.), 489. 



Edakula (M.), 538. 
Edakula-pala (M.), 278, 

460. 
Ekanayakam (S.), 524. 
Ek-kanda-lasun (H.), 

459. 
Ela (S.), 136, 137, 485. 
Elach (B.), 461. 
Elachi (Bo.), 136, 486. 
Elakajmi (M.), 528. 
Elandap (M.), 540. 
Elegaram (Tel.), 595. 
Elengi (Malay.), 585. 
Ellakai (M.), 136, 486. 
Ella-kura (M.), 525. 
Ellu (Tam.), 594. 
Ehimichcham- Lulasi 

(M)., 511. 
Embudi-chettu (M.), 

516. 
Ena-mriga (S.), 544. , 
Eng (Burm.), 484. 
Ennei (M.), 484. 
Enuga-pippalu (Tel.), 

594. 
Eppi (M.), 289. 
Eraka (S.), 535. 
Eraminu (M.), 347. 
Eranda (S.), 237, 523. 
Eranda gaehh, (B.), 583. 
Erandi (Bo.), 237, 523. 
Era-tamara-veru (Tel.), 

586. 
Ermul (B.), 524. 
Erra-jiluga (M.), 527. 
Erra-kuti (Tel.), 589. 
Erra-vegisa (M.), 520. 
Erukku (M.), 309, 470. 
Eru-saru (Tel.), 597. 
Ervaru (S.), 480. 



Faliddkar (H.), 473. 
Falsli (Kash.), 519. 
Fanjium (Ind.Baz.), 

535. 
Farashiyun (Ind.Baz.), 

505. 
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Farfiyum (Ind.Baz.), 

488. 
Farid-buti (H. & P.), 

489, 5S9. 
Farisail harin (H.), 544. 
Faugli mehndi (P.), 460. 
Filfildray (Pers.), 590. 
FU-file-surk (Pers.), 

570. 
Filtiluswud (Arab.), 

59] 
Findak (H.), 478. 
Firanj-mushk (Pers.), 

587. 
Frast (Kasli.), 519. 



Gab (H. & B.), 484. 
Gabhi (S.), 545. 
Gabina (Pers.), 465. 
Gachkaran (Bo.), 522. 
Gaeh-marich (B) 570. 
Gadabani (II. & B.), 

534. 
Gadadhar (S.), 464. 
Gadagvel (Bo.), 536. 
Gada-kalha (Santh.), 

530. 
Gadambikanda (Bo.), 

479. 
Gadancba (B.), 599. 
Gadha (H.), 544. 
Gado (Bo.), 599. 
Gaenari (B.), 493. 
Gaggar (Kasli.), 522. 
Gahu (Bo.), 535. 
Gaimaril (Mar.), 323. 
Gaiaswat (B.), 490. 
Gainika (B.), 542. 
Gairika (S.), 543. 
Gajachini (H.), 473. 
Gajapipal (H. & B.), 

527, 594. 
Gajapippali (S.), 594. 
Gaja-pippallu (Tel.), 

594 
{Jajar (H., B, & P.), 

482. 
Gajega (M.), 470. 
Gajjara kelangu (M.), 

482, 
Gaj-pipul (B.), 594. 
Gajrah (Bo.), 596. 
Gala (B.), 549. 
Galagara (Tel.), 577. 



Galeni (Nep.), 502. 
Gali ehekka (Tel.), 594. 
Gallu (Knmaon.), 598. 
Galo (Bo.), 599. 
Galol (P.), 474. 
Galparkapatta (H.), 

502. 
Gam (B.), 535. 
Gamari (B.), 581. 
Gambir (Malay), 600. 
Gametta (Bo.), 539. 
Ganda biroza (H.), 489. 
Ganda butc (P.), 488. 
Gandak (H.), 543. 
Gandakam (Tam. & 

Tel.), 596. 
Gandala (Tel.), 576. 
Gandamgundu (Kasli.), 

505. 
Gandapuro (Jav.), 174. 
Gandar (B.), 549. 
Gandbabul (H.), 456. 
Gandhabena (H. & B.), 

461, 462, 565. 
Gandha-bhiidulia (B.), 

589. 
Gandbagatra (S.), 462. 
Gandbak (H. B. & P.), 

596. 
Gandhaka (S.), 543, 596. 
Gandhali (H.), 512, 589. 
Gandha marjara (S.), 

550. 
Gandhana (Guz.), 589. 
Gandha naknli (B.), 511. 
Gandhamula (S.), 560. 
Gandharaj (S.), 488, 

491. 
Gandharash (B.), 466. 

567. 
Gandhatrina (Hind.), 

565. 
Gandhatulslii (B.), 511. 
Gandha vaduli (B.), 512. 
Gandibuti (P. & Bo.), 

508. 
Ganeshkanda (Bo.), 522. 
Gangaravi (Tel.), 599. 
Gangarenu (Tel.), 599. 
Ganger (Bo.), 505. 
Gangird (Pers.), 596. 
Gang-salik (B.), 544. 
Gangwa (B.), 489. 
Ganiari (B.), 519, 592. 
Ganikarika (S.), 519, 

gag. 



Ganja (H., B. & Bo.), 

73, 471. 
Ganjanimma (Tel.), 572. 
Ganjika (S.), 73, 471. 
Ganjili (H.), 462. 
Gaozaban (H., B., M, & 
Iud. Baz.), 469, 505, 
511, 534, 588. 
Garala (S.), 489. 
Garbcdro (II.), 474. 
Garbijaur (H.), 504, 

584. 
Garbhagogha (Santh.), 

471. 
Gardal (Bo.), 486. 
Gardha-bhanda (S.), 

599. 
Gardhau (P.), 522. 
Gardhava (S.), 544. 
Gargira (Puslitu), 520. 
Garham (P.), 599. 
Gari-kulay (B.), 493. 
Garjan (B.), 484. 
Garjan-ka-tel (H. & 

Bo.), 576. 
Garmekal (Kumaon), 

530. 
Garuda-mukku (M.), 

506. 
Garur (B.), 584. 
Garva gogha (Santh.), 

471. 
Garvaphul (H. & Bo.), 

461. 
Gashgasha (M.), 196. 
Gattatumba (Sind.), 

503. 
Gavmgcki (H.), 262, 456. 
Gavedhu (S.), 477. 
Gehun (H.), 535. 
Gelaphal (Bo.), 521. 
Genda (H. & B.), 532. 
Geudha (S.), 545. 
Gerumati (H.), 543. 
Geva (Bo.), 489. 
Geyaphal (Bo.), 479. 
Ghagri (Bo.), 479. 
Ghalme (P.), 461. 
Ghamur (P.), 513. 
Gandhamula (S.) 496. 
Gandhanakuli (B.) 511. 
Ghaneri (Ajmer), 502. 
Ghant (H.), 522. 
Ghanta-chi-"vaji (Bo.), 
539, 
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Gharee (H.), 502. 
Gharikum (Intl. Baz.), 

518. 
Gharol (Bo.), 599. 
Gharphul (Bo.), 478. 
Ghati (Bo.), 595. 
Ghati Pitpapra (Bo.), 

501. 
Ghebu-nelli (Tel.), 592. 
Ghee (B.), 580. 
Gheru mitti (H.), 543. 
Gliet kachu (B.), 585. 
Ghetii (B.), 573. 
Gheluli (Bo.), 300, 468. 
Ghi (H,), 580. - 
Ghia tavui (H.), 504. 
Ghi kanvar (H.), 460. 
Ghivala (Bo.), 470. 
Ghiwain (H., B. & P.), 

485. 
Ghogar (H.), 492. 
Gholsari (CP.), 585. 
Ghora lidi (Santh.), 

538. 
Ghora nimb (B.), 506. 
Ghosalata (B.), 504. 
Ghosali (Bo.), 504. 
Ghosuel (Bo.), 510. 
Ghrita (S.), 580. 
Ghrita kumari (S. & B.), 

57, 460. 
Ghrittham (S.), 580. 
Ghuntarava (S.), 479. 
Ghurumba (P.), 121. 
Gidar tamaku (H.), 536. 
Gikgacli (B.), 586. 
Gilas (P.), 520. 
Gill (H.), 543. 
Giloe (H. & P.), 599. 
Gilo-gularich (P,), 599. 
Gimasag (B.), 497, 508. 
Gineri (Nep.), 592. 
Girbuti (Bo.), 465. 
Girmi (B.), 474, 487. 
Gitanaram (M.), 483. 
Go (S.), 545. 
Goagarilakei (Santh. & 

Bo.), 531. 
Goalilata (B.), 538. 
Gobar ehampa (B.), 517. 
Gobari (Nep.), 457. 
GobM (H.), 485, 
Gobnra (Bo.), 462. 
Gobria sulah (Nepal), 

560. 
Goda (B.), d, 537, 



Godhapadi (S.), 538. 
Godhum (S.), 535. 
Godumai (M.), 535. 
Gogird (P.), 596. 
Gogjimool (Kash.), 492. 
Gojialata (B.), 485. 
Goglemool (Kash.), 492. 
Gogya-pazham (M.), 

320. 
Gojikba (S.), 485. 
Gokhsura (H. & Uriya), 

582, 589. 
Gokhuri (B.), 408, 534. 
Gokhru (H.), 408. 
Gokhula kanta (H.), 582. 
Gokhula-gammi 

(Santh.), 567. 
Gokhuru (Guz.), 567. 
Gokru-kalan (P.), 589, 
Gokim-kalaii (H.), 534. 
Gokshura (S.), 534. 
Golabjam (H. & B.), 

487. 
Golagandi (M.), 533. 
Golapphul' (B.), 239, 

523. 
Golappu (M.), 523. 
Golatulsi (H.), 511. 
Golkankra (H.), 508. 
Golmarich (B.), 516. 
Golmirch (H.), 516. 
Goma madhupati (H.), 

503. 
Gondbadustan (H.), 545. 
Gondi (H.), 478. 
Gonji (M.), 493. 
Goniyuch (P.), 503. 
Goodnee (H.), 477. 
Gookee (Nep.), 323. 
Goond (H.), 477. 
Gokshuia (S.), 408. 
Gohnirich (P.), 591. 
Golmorich (B.), 59. 
Goradu (M.), 484. 
Gorakmundi (H. & Bo.), 

529. 
Goranebu (H. & B.), 

123. 
Goroehana (S., Bo. & 

M.), 543, 546. 
Gorochanam (S.), 546. 
Gosamp (H.), 539. 
Goshtam (M.), 377, 526. 
Govindphal (H,), 471. 
Gora-bach (H. & B,), 
264. 



Goradu (M.), 481. 
Gorakhamli (H.), 458. 
Goranta (Tel.), 5S3. 
Gorochan (H., B. & 

Bo.), 545, 546. 
Gorochana (S. Bo. & 

M.), 543, 545, 546, 547. 
Gorpadvel (Bo.), 538. 
Goruma (H.), 487. 
Gowali (Bo.), 493. 
Goru (B.), 545. 
Gosamp (H.), 549. 
Goting (Bo.), 59S. 
Govila (B.), 538. 
Govinda plial (H.), 471. 
Gowali (Bo.), 493. 
Grjshna sundaraka (S.), 

508. 
Gua (B.), 283. 
Guara (B.), 485. 
Gubak (S.), 283, 463. 
Guoh (P.), 478. 
Guchcha (S.), 462. 
Gudatrak (S.), 117. 
Gudatreaka (S.), 475. 
Guduchi (S.), 533, 599. 
Gugal (H. & Bo.), 2S7 r 

466, 468. 
Gugala (B.), 466. 

Guggiil (H., B. & Bo.), 
287, 466, 468. 

Guggula (S.), 287. 

Guggula dhup (Bo.) y 
459. 

Guggulu (S. & B.), 466. 

Guir (Kash.), 524. 

Gujar (Bo.), 465. 

Gukkal (M.), 287. 

Gukul (M.), 466. 

Gukkulu (M.), 466. 

Gul (B. & P.), 239, 523, 
572. 

Gulab (H. & B.), 523. 

Gulftbbas (H. & Bo.), 
507, 

Gulabi (P.), 479. 

Gulancha (H. & B.), 
533, 599, 

Gulftp (H. & B.), 323. 

Gnlap ke phul (H.), 
239, 523. 

Gulappu (M.), 289. 

Gulav (H.), 490, 578. 

Gula veli (Mar.), 599. 

Gulchandni (Bo.), 499. 

Gulcheri (Bo.), 518. 
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Gulchini (H.), 475. 
Galdandi (B.), 475. 
Gulighafis (Ind.Baz.), 

m. 

Gulikheir (H.), 505. 
Gulili (P.), 511. 
Guljalari (Bo.), 532. 
Gul-jalil (Bo.), 482. 
Gulkaktii (P.), l!28. 
Gul-khairo (H., Dec. & 

Bo.), 4B0. 
Gulmendi (H.), 4.98. 
Gulmircli (H.), 591. 
Gulsakari (II.), 528. 
Gulu (H. & Bo.), 530. 
Guluchi (Tel.), 509. 
Gulwail (Bo.), 533, 599. 
Guraa (H.), 503. 
Gumadi (M.), 493, 581. 
Guraar (B.), 581. 
Gumar tek (Tel.), 581. 
Gumbar (B.), 581. 
Gumbhar (H.), 581. 
Gumbliari (S.), 493, 

581. 
Gumhar (P.), 581. 
Gumthi (S.), 539. 
Guimmdu Teku (M.), 

581. 
Guna manijliad (Bo.), 

535. 
Gunapeudalam (M.), 

483. 
Gunara (H.), 513. 
Gunda gilla (B.), 467. 
Gundandi (H.), 475. 
Gunda tunga goddi 

(M.), 527. 
Gundhun (B.), 459. 
Gundra (S. & M.), 524. 
Gundumani (M.), 262, 

456. 
Guniyun (Kash.), 472. 
Gunj (P.), 483. 
Gunja (S. & Bo.), 262, 

456. 
Gunserai (Assam.), 475. 
Guntakalagara (Tel.), 

577. 
Gurach (H. & B.), 599. 
Guras (Nep.), 522. 
Gurbiani (P.), 533. 
Gurdlu (P.), 519. 
Gurenda (Smgh.), 473. 
Gurgnli (P.), 461. 
Gurgunna (P.), 486. 



Guria (B.), 501. 
Guricha (Tel.), 599. 
Guri-ginja (M.), 202. 
Gurjun (Bo.), 484. 
Gnrkamai (B.), 595. 
Gurlu (II.), 477. 
Garmur (Bo.), 477. 
Gnteasukhchini (B.), 

528. 
Guli (Bo.), 528. 
Gulti biru (M.), 504. 
Guya bahula (B.), 456. 
Gwal (P.), 600. 
Gwaldakh (M.), 523. 



Habbul-aalaar (Arab.), 

187. 
Habbul balasan (Bo.), 

466. 
Habbul-inishk (Arab.), 

581. 
Habbussala (Arab.), 

567. 
Hab-el-ghar (Ind.Baz.), 

502. 
Habul-kalkal (P.), 570. 
Hajar-ul-musa (Arab.), 

432. 
Kakik (P.), 471. 
Hakuna (H.), 479. 
Halada (Bo.), 480, 576. 
Haladvvail (Bo.), 496. 
Haldi (H.), 480, 576. 
Haldi-gach (B.), 295, 

478. 
Halela, (B.), 59S. 
Halim (H.), 503. 
Halja (P.), 570. 
Halood (B.), 480, 576. 
Halyum (H.), 465. 
Ilamama (India.Baz.), 

483. 
Hankaru (S.), 471. 
Hans (B.), 544. 
Hansa (S.), 544. 
Hauspadi (Guz.), 562. 
Hansraj (H. ' & Bo.), 

458, 562. 
Hairudiin (Kash.), 458. 
Haparmali (B.), 485. 
Hapusha (S.), 591. 
Uar (H., Bo. & P.), 

598, 599. 
Haramada (Santh.), 

502. 



Ilarara (H. & P.), 532, 

398. 
Hiira-tutia (H.), 542. 
Harbhiinga (B.), 002. 
HiircuchkanLa (H. & 

B.), 457. 
Harda (Bo.), 599. 
Hardi (Bo.), 599. 
Hardu (H.), 458. 
Harduli (Bo.), 511. 
Harfarauri (H.), 515. 
Harial (H.), 548. 
Hnridra (S.), 480, 576. 
Harikusa (S.), 457. 
Harina-skuk-chini (B.), 

528. 
Harinhara (H.), 401. 
Hariva (H.), 532. 
Harita (S.), 546. 
Haritaki (S. & B.), 532, 

598. 
Haritala (S., B. & Bo.), 

541. 
Harita Mangiri (Tel.), 

561. 
Harivcra (S.), 513. 
Hajora (H., B. & Bo.), 

538, 602. 
Harki (B.), 474, 
Harkuch (H.), 486. 
Ilarle (Bo.), 599. 
Harmal (H.), 347. 
Harmel (II.), 538. 
HarsankaT (H. & Bo.), 

538, 602. 
Harlho (H.), 527. 
Hasjora (B.), 602. 
Hasti (S.), 546. 
Haslikarni (S.), 477. 
Hastipata (Bo.), 485. 
Hastistmda (S.), 495. 
Hatavari (Sing.), 506. 
Hathajooree (H.), 481. 
Hathela ghugu (B.), 

548. 
Hati (B.), 546. 
Halisura (H. &B.), 495. 
Hatmul (P.), 531. 
Hatmuli (Assam.), 566. 
Hattul-lumatti (M.), 

480. 
Hawar (H.), 484. 
Hazardana (P.), 488. 
Hazarmani (II. & B.), 

515. 
Heera (H.), 541. 
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Ikeraka (S.), 511. 
liejiirchei (B.), 503. 
Hemapuspika (S.), 501. 
Humda (Arab.), 589. 
Hemsagar (S., H. &B.), 

501. 
Heua (H.), 502. 
Hijal (B.), 467. 
Hij-claona (B.), 577. 
Hij]i badani 461. 
tfijjal (H.), 467. 
Hijrata-b.au (H.), 513. 
Ilikua (B.), 405. 
Hilamochika (S.), 4S6. 
Hilsa (H.), 516. 
Himalckeri (Nep.), 4(33. 
Hin-biri-tal (Sing.), 575. 
Ilindi-chobckini (II.), 

5iiS. 
Ilinilisann (H.), 87, 472. 
Hindyba (Arab.), 572. 
Hittg (H., B. & Bo.), 

171, 489. 
Ringan (H. & B.), 466. 
Hingcha (B.), 486. 
Hinger (Bo.), 466. 
Hingra (H., B. & Bo.), 

17V, 489. 
Hingu (S.), 171, 489. 
Hirabol (Guz., CuLch.), 

567. 
Hiradti (Bo.), 599. 
Hiradukhi (H. & Bo.), 

470, 48S. 
Hirakasis (II., B.&Bo.), 

578. 
Hirakos (B.), 578. 
Hiraukhori (Bo.), 478. 
Hiranpadi (H.), 477. 
Hiranpag (Bo.), 477. 
Iliranvel (Bo. & Mar.), 

512, 589. 
Ilirda (Bo.), 532. 
Hirruseeah (II.), 48S. 
Hirbiz (Kash.), 488. 
Hizlibadam (B.), 461. 
Hnrj'aseik (Burm.), 281, 

462. 
Hoge-sappn (Kan.), 

587. 
Hogla (B.), 535. 
Hoorhooria (B.), 476. 
Ilopari (Bo,), 283. 
Hora (B.), 598. 
Hrivera (S.), 589. 



Hsatbanpaya (Burm.), 

491. 
Hiijiru (Bo.), 507. 
Ilukmandaz (P.), 472, 

523. 
Hulhul (P.), 573. 
llulkasha (B.), 503. 
Ilulkussa (H. & B.), 

503. 
Hulugiri (Bo.), 496. 
Hurk (B.), 598. 
Hurhur (H.), 573. 
Hurlmria (B.), 476, 494, 

573. 
Hurmal (II. & Bo.), 347, 

514. 
Himia (Bo.), 526. 
Hursini (S.), 73. 
Kurusi. (B.), 526. 
Huziru (Bo.), 507. 



Icchuva, mula (M.), 463. 
Ichuhi (M.), 490. 
Ich-ehura-muli (Tam.), 

566. 
Iklil-el-malik (Iiid. 

Baz.), 534. 
Ikshu (S.), 524. 
Ikshu gandha (S.), 408, 

582. 
Ilaikalli (M.), 4.88. 
Ilaik-kalli (Tam.), 578. 
Ilal-kalmi (B.), 499. 
Ilayeehi (U.), 461. 
Ilis (B.), 546. 
IUisa (S.), 546. 
Illukalbe (M.), 497. 
Illupai (M.), 289, 467. 
Iluppi (M.), 467. 
Imli (H. & P.), 596, 597. 
Indai (Bo.), 580. 
Indragop (B.), 548. 
Indrajav (B.), 538. 
Indra maris (Uriya.), 

561. 
Indravadhi (S.) ; 548. 
Indra-varuni (S.), 121, 

476. 
Indrayan (S., H., B. & 

Bo.), 121, 4S0, 476. 
Induga (Tel.), 596. 
Indur (B.), 548. 
Indur kani (B.), 499. 
Ingini (Sing.), 596. 
Ingudi (S.), 466. 



Inguva (M.), 171. 
Inji (M.), 257, 539. 
Ippa (M.), 289. 
Ippi (M.), 289. 
Irangul malli (M.), 521. 
Irapu (M.), 481. 
Irisa (II. & P.), 499, 5S3. 
lrsa (Arab.), 583. 
Irul (M.), 539. 
Irulli (Tam.), 563. 
Isabghol (Bo.), 35-1, 516. 
Isabghul (B.), 354, 516. 
Ibufghol (P.), 354, 517. 
Isappukol-virai (M.), 

334, 517. 
Isarmul (B.), 566. 
Isband (B. & Pers.), 

34.7, 514. 
Ishalangula (B.), 497. 
Isharmul (H. & B.), 

463, 566. 
Islivani-muri (Mal.), 

566. 
lslivara-veru (Tel.), 

566. 
Ishvcri-verii (Kan.), 566. 
Ispaghul (H.), 354, 517. 
Itsaka (Bo.), 481. 
Itsit (P.), 300. 
Itti (Sing.), 571. 



Jab (B.), 496. 
Jabn (S. & B.), 496. 
Jadikkay (M.), 195, 509. 
Jadu palang (B.), 464. 
Jafran (H., B. & Bo.), 

316, 479. 
Jagatmadan (B.), 501. 
Jaggam (Bo.), 490. 
Jagi (M.), 495. 
Jagya-domur (B.), 490, 

578. 
Jahari sontakka (Bo.), 

459. 
Jait (Bo), 527. 
Jajliugri (M.), 281. 
Jaji (M.), 500. 
Jajikaya (M.), 193. , 
•Takhrahyat (Bo.), 501. 
Jalamdasa (S.), 526. 
Jala-nirgundi (S.)„ 601. 
Jalasukti (B.), 548. 
Jalidar (P.), 494. 
Jalkumbhi (H.), 516. 
Jallaur (H.), 467. 
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Jalnim (Ind.Baz.), 505. 
Jalqumbhi (H.), 516. 
Jalu (H., B. & Bo.), 

547. 
Jaluka (S.), 547. 
Jali (Kan.), 561. 
.Jam (H. & B.), 487, 577. 
„lama (Tel.), 592. 
Jamal-gola (H.), 479, 

574. 
Jaman (P.), 592. 
Jamana (H.), 520, 577. 
Jdmba (Mai\), 592. 
Jambir (H. & B.), 123. 
Jambu (S. & Bo.), 487, 

577. 
Jainbudi (Bo.), 577. 
.Jambudo (Bo.), 577. 
Jambula (S. &Bo.), 577. 
Jambura (Bo.), 577. 
Jamir (P.), 490. 
Jamma (P.), 520. 
Jammu-gaddi (M.), 535. 
.Jamni phalani (H.), 

577. 
JamLi-ki-bel (H.), 476. 
Jamu (Bo.), 487. 
Jati (H. & Bo.), 496, 

525, 532. 
Jangli-akhrot (B.), 459. 
Jangli-angur (B.), 53S. 
Jangli-badam (H. & 

Bo.), 470, 497, 530, 

532, 391. 
.Jangli-badana (Bo.), 

470. 
Jangli-chich.an.da (H.), 

534, 600. 
Jangli-haldi <H.), 480, 

.57.5. 
Jangli-Jamalgota (V.P), 

567. 
Jangli-]hau (H.), 473. 
•Jangli-kali-mirch (H.), 

295. 
Jangli-kanda (Bo.), 252, 

535. 
■Jangli-madan-mast-ka- 

phul (H.), 481. 
Jangli-matar (K. & B.), 

502. 
Jangli-mendi (H.), 460. 
Jangli-methi (Bo,), 483, 

328. 
Jangli-moha (H.), 289. 



Jangli-mudrika (Bo.), 

513. 
Jangli-padavala (Bo.), 

600. 
Jangli-pikva.il (H.), 600. 
Jangli-piyaz (H. & B.), 

252, 535. 
Jangli-ush-bah (H.), 

528. 
Japhra-maram (M.), 

468. 
Japhrota (P.), 583. 
Jiir-amla (H.), 515. 
Jara manslii (Sing.), 

586. 
Jarbert (H.), 540. 
Jargi (M.), 538. 
tfari (H.), 490. 
Jaral (H. & B.), 482, 

501. 
Jasavanda (Bo.), 496. 
Jashti-madhu (B. & 

Bo.), 180, 493. 
Jasoon (H.), 496. 
Jasta (H.), 543. 
Jata kanchura (B.), 

477. 
Jatamunshi (S., H. & 

B.), 509, 586. 
Jalamashi (M.), 509, 

586. 
Jati (S. & H.), 500. 
Jati-falam (S.), 195, 509. 
Javakhar (H.), 542. 
Javanala (S.), 529. 
Javnu-jhadu (Bo.), 532. 
Jawasa (H.), 459. 
Jawashir (Ind. Baz.), 

489. 
Jawe-shi (B.), 511. 
Jaya (S.), 456. 
Jayanti (S., E. & B.), 

519, 527. 
Jayapala (S.), 574. 
Jayphal (H., B. & Bo.), 

195, 509, 574. 
Jelavedesa (S.), 496. 
.Tetmnanehi (Mal.), 586. 
Jelamu vashi (Kau.), 

586. 
Jethimadh (H.), 180, 

493. 
Jepal (Mar.), 574. 
Jhan (Bo.), 597. 
Jhand (II.), 519. 



Jhanjliania (H. & B.), 

479. 
Jhankara (Bo.), 494. 
Jhnrambi (Bo.), 491. 
Jhar-haldi (H.), 295. 
Jhau (P.), 464, 532, 597. 
Jhau (H. & B.), 532. 
Jhiiv jlniu (B.), 597. 
Jhavnu-jliada (Bo.), 

597. 
Jhavuka (S.), 582, 597. 
Jhil (Sing.), 572. 
Jhingaka (S.), 584. 
Jhinga (P. & B.), 584. 
Jhinge (B.), 504. 
Jhingi (S. & H.), 534. 
Jhinli (S. & B.), 466. 
Jhinuk (B.), 548. 
Jlivmjhunia (H.), 479. 
Jhuri (Nep.), 512. 
Jiaputa (H.), 521. 
Jidi cliettu (M.), 3S5. 
Jijan (Bo.), 472. 
Jima (II. & B.), 508. 
.Tinga (Bo.), 534. 
Jingan (H.), 511. 
Jingini (S.), 511. 
Jinyan (Bo.), 511. 
Jiol (B.), 511. 
Jira (B.), 80, 82, 472, 

480. 
Jiraka (S. & M.), 82, 

480. 
Jirkivirai (M.), 185, 499. 
Jittupaku (Tel.), 576. 
Jiunti (P.), 475. 
Jivanti (S., H., B. & 

Bo.), 482, 534. 
Jonkhmari (H.), 461. 
Joom (B.), 492. 
Joufra (B.), 479. 
Jowan (B.), 81, 472. 
Jowar (H., B. & Bo.), 

529. 
Joypal (B.), 479. 
Judwar (Arab.), 575. 
Juipana (B.), 522. 
Julpai (B.), 486. 
Jun-li-kali-mirehi (Bo.), 

407, 533. 
Jungli-anarash (B.), 

458. 
Tungli-aushbah (H.), 

528. 
Jungali palak (H.), 524. 
Jungli suran (H.), 461, 



618 INDEX OF COMMON VERNACULAR NAMES 



Junka (B.), 528. 
Juthikapurni (S.), 522. 
Juvashur (H. & Bo.), 
511. 



Kaat-plaster (Nilgiris.), 

401. 
Kabab-chini (H., B. & 

Bo.), 227, 518. 
Kabai (H.), 5-14. 
Kabare-hindi (Pers.), 

313. 
Kabayee (S.), 544. 
Kabiraj (Pers.), 522. 
Kabra (H. & P.), 471. 
Kalmlimustaki (II. & 

Bo.), 516. 
Kafmtar (IL), Si6. 
Kachakru (H.), 546. 
Kachera (Bo.), 527. 
Kac:hi (Tel.), 595. 
Kachlora (H. & Bo.), 

517. 
Krichmach (P.), 575. 
Kachnar (H.), 467. 
Kachnar (H.), 466. 
Kachoo (H. & B.), 477. 
Kachora (H. & Bo.), 

507. 
Kachula kalanga (M.), 

501. 
Kaehura (H. & B.), 481. 
Kachwassal (P.), 252. 
Kadaguruganie (M.), 

495. 
Kudukai (Tam.), 599. 
Kadalai (M.), 475. 
Kadali (S., Tel.&Sing.), 

509, 585. 
Kadam (B.), 462. 
Kadamba (S. & H.), 

462. 
Kadantathie (M.), 484. 
Kadapara (Tel.), 566. 
Kadatathie (M.), 484. 
Kadat-rengay (M.), 504. 
Kadavanchi (Bo.), 508. 
Kadavi (Bo.), 531. 
Kadavinayi (Bo.), 4S6, 

577. 
Kaddam (H. & Bo.), 

580. 
KaddlasHngi (M.), 472. 
Kaddu (H.), 501. 



Kadikapana (Bo,), 518. 
Kado (Bm-m.), 422. 
Kadubhopala (Bo.), 501. 
Kadukar (Tel), 599. 
Kndukavala (Bo.), 891. 
Kadukavata (Bo.), 891. 
Kadukhajur (H. & Bo.), 

50(i. 
Kaduk-kay (Tam.), 599. 
K a d u k-k a y-p i n j i 

(Tam.), 599. 
Kaduk-kay-pu (M.), 532 
Kadu-kvatha (M.), 391. 
Kadu-padavala (Bo.), 

600. 
Kadvo-jiri (Bo.), 409. 
Kafi (B.), 477. 
Kalur ka pat (H. & 

Bo.), 507. 
KagK-nara (M..), 470. 
Kalni (Sing.), 576. 
Kahbang (P.), 537. 
Kabi (A.), 578. 
Kahoo (H.), 401, 501. 
Kabruba (H.), G01. 
Kahvali (Arab, & Ind. 

Baz.), 68. 
Kaliwa (Arab.), 573. 
Kai (B.), 544. 
Kaidavyamu (Tel.), 586. 
Kaikeshi (M.), 485, 577. 
Kaikkathelli (M.), 506. 
Kaiphal (H., B., Bo. & 

P.), 509, 585. 
Kaisho (Assam.), 469. 
Kaiyappudai (M.), 506. 
Kajaputi (H., B.&Bo.), 

506. 
Kajra (Bo.), 248, 531. 
Kaju (H. & Bo.), 461. 
Kak (B.), 546. 
Kaka (M.), 490. 
Kaka (S.), 546. 
Kakadani (S.), 471. 
Kakadumbura (S.). 490. 
Kakajangha (S,, II. & 

B.), 502. 
Kakajembu (S,), 506. 
Kakammal (P.), 578. 
Kakaphala (S.), 461. 
Kiikapu (M.), 583. 
Kakaronda (H.), 113. 
Kakatundi (H.), 465. 
Kakdani (S.), 471. 
Kakdumur (B.), 490. 



Kakbash (P.), 520. 
Kakilahe-klmrd (Pers ) 

136. ''*' 

Kakilaksliya (S.), 497. 
Kakmduka (S.), 484.' 
Kakkanan (M.), 476, 
Kakkar tamaku (P ) 

510. 
Kakkatashingi (M ) 

352, 516. 
Kiikkay-kollivirai (M.), 

461. 
Kakmachi (S. & B.), 

528, 529, 595. 
Kakmari (B. & H.), 461. 
Kaknaj (Ind. Baz.), 515.. 
Kaknaj (Bo.), 538. 
Kakni (B.), 527. 
Kakoranda (II.), 468. 
Kakrasingi (H.), 352, 

516, 523. 
Kakrasringi (B.), 352. 
Kakri (P.), 600. 
Kakrol (H. & B.), 508. 
Kakumullu (M.), 470. 
Kakurjiwah (H. & B.), 

502. 
Kaku-valli (Malay.),, 

508. 
Kala (B.) ,509, 585. 
Kala-adulsa (Bo.). 501. 
Kalabash (ind.Baz.), 

479. 
Kala-bashmib (H.),. 

492. 
Kaladamar 520. 
Kala-damar (H. & B.), 

471, 527. 
Kaladana (H., B. & 

Bo.), 185, 499. 
Kaladhatura (H. & B.), 

482. 
Kalahnldi (B.), 430. 
Kalai (P.), 569. 
Kala iuderjav (H. &• 

Bo.), 510, 
Kalaippaik-kishangu 

(Tam.), 580. 
Kala-jam (B.), 577. 
Kalajira (B. & H.), 472, 

487, 510, 587. 
Kalak (Konkon.), 568. 
Kalaka (M.), 472. 
Kalakadu (Bo.), 497. 
Kalakado (Bo.), 538. 
Kala katwa (Bo.), 594. 
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Kala khapavo (H.), 543. 
Knla-kirayat (H.), 494. 
Kalaklitaka (S.), 498. 
Kalakutlci(B.), 495. 
Kalam (l'.), 5S0. 
Kalambi (S.), 498. 
Kalamivi (Bo.), 516 591. 
Kala-mueha (B.), 529. 
Kalan-duru (Sing.), 576 
Kala-nimak (H.), 543. 
Kalappa-gadda (TeL), 

5S0. 
Kala sessoo (B.), 482. 
Kala sinsapa (M.), 482. 
Kala Til (B.), 594. 
Kalatulshi (H. & B.), 

511. 
Kalavala (Bo.), 513, 

530, 589. 
Kalehar (H.), 598. 
Kalemusli (H. & Bo.), 

575. 
Kalenjire (Bo.), 510, 587 
Kdliakard (B.), 471. 
Kali basuti (P.), 573. 
Kalihaldi (H.), 480. 
Kalihari (H.), 493. 
Kalijhant (H. & B.), 

458. 
Kalijiri (Bo.), 409, 586. 
Kali-ka-chuna (S., H.), 

541, 569. 
Kalikari (S.), 580. 
Kalikatuki (H.), 495. 
Kalikutki (Bo.), 515. 
Kalikutki (M.), 177, 515 
Kalimusli (H. & Bo.), 

480. 
Kalinga (S.), 326. 
Kalitori (P.), 584. 
Kal-ilthii (M.), 490. 
Kalkashunda (B.), 473. 
Kallal (M.), 490. 
Kallijarri (P.), 525. 
Kallu (M.), 539. 
Kalluruki (M.), 519. 
Kalmegli (B.), 280, 

461. 
Kalmisak (B.), 498. 
Kalmnor (H.), 490. 
Kalobikhmo 457. 
Kalo bikhoma donghi 

457. 
Kalpasi (M.), 513. 
Kalu (Bo.), 548. 



Kaludum (Sing.), 587. 
Kalukera (B.), 471. 
Kalu-kera (B.), 471, 
Kamakher (B.), 462. 
Kaniakslu'-puJhi (M.;, 

462, 
Kamal (P.), 338. 
Kamala (H., B. & Bo.), 

338, 505, 310, 580. 
Kamala nebu (B.), 476. 
Kamalata (S. & H.), 

409. 
Kamalphul (P.), 177, 
Kamazariyns (Arab.), 

533. 
Kambari (H.), 493. 
Kambila (H.), 338. 
Kambili-puch (M.), 508. 
Kamila (Bo.), 338. 
Kamini (B.), 509. 
Kaui-jameva (B.), 531. 
Kamla-nebu (II. & B.), 

572. 
Ktlmlei (P.), 595, 
Kammar-kas (Bo.), 525, 

593. 
Kamo (Bo.), 522. 
Kamranga (B,), 466. 
Kauirup (B,), 490. 
Kamue muluki (Arab.), 

81. 
Kamugu (M.), 283, 463. 
Kamuni (Bo.), 595. 
Kana-kach (P.). 50S. 
Kanakaphala (S.), 479. 
Kanakchampa (B. & 

Bo.), 521. 
Kanako (Burm.), 574. 
Kanalei (M.), 488. 
Katia-mulla (M.), 485. 
Kanana-eranda (S.), 

500, 583. 
Kanang-karai (M.), 477. 
Konaphata (H.), 472. 
Kanchan (S.), 407. 
Kanchana (S.), 407, 533. 
Kanchara (H. & B.), 

477. 
Kanchari (Bo.), 460. 
Kanchata (S.), 477. 
Kanchini (M.), 467.^ 
Kanchi-pundu ,rv 

595. 
Kanchkuii (Bo.), 539 
Kanclili (U.P.), 457. 
Kanchnal (H.), 467. 



(Tel.), 



Kanchurivayr (M.), 533, 
Kanda (Bo.), 563. 
Kandamani-oheddi (M.), 

471. 
Kandamurgarittam (M), 

485. 
Kaudau-kaUiri (M.), 

529, 596. 
Kandavela (Bo.), 602. 
Kande (H. & B.), 25:2. 
Kanderi (P.), 465. 
Kaudiari (H. & P.), 

473, 540. 
Kandla (H.), 467. 
Kanduri (P.), 818. 
Kanduri-ki-bel. (H.), 

313, 474. 
Kane-enika (S.), 40. 
Kangahi (H,), 456. 
Kangarisuleda (Pers.), 

534. 
Kanghani (H.), 500. 
Kanglu (II.), 456, 560. 
Kangi (P.), 488. 
Kangni (Bo.), 527. 
Kangoi (Bo.), 560. 
Kangori (Bo.), 456, 560. 
Kangu (S., H. & P.), 

505, 527. 
Kangui (H.), 513. 
Kanguni (S. O.), 473. 
Kanhera (Bo.), 510. 
Kaniar (H.), 521. 
Kanj (H.), 407, 533. 
Kanjan-bura (H. & B.) y 

501. - 
Kanjura (H.), 477, 
Kanka (M.), 482. 
Kankala (Bo.), Slfi. 
Kanklrina (Bo.), 525. 
Kankra (B.), 549. 
Kankri (Bo.), 480. 
Kanocha. (H. & P-)t 

515 593. 
Kanor (H. & P-), 45S. 
Kanphul (P.), 532, 597. 
Kanpliuti (Bo.), 573. 
Kanru (M.), 490. 
Kanta (Simla.), 506. 
Kanta alu (H. & Bo.), 

483. 
Kanta bhaji (Bl.), 460. 
Kantagur-kamai (H. t, 
466. 
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Kdutajati (B.), 467. 
Kantakalika (B.), 582. 
Kan takari (S.&B.), 329, 

596. 
Kanta-katdiu (B.), 502. 
Kantala (S. & H.), -158. 
Kanta uutia (B.), 460. 
Kantekangi (Bo.), IM. 
Kanthal (H. & B.), 164. 
Kantiari (P.), 472. 
Kantosariyo (Bo.), 456. 
Kanturiyun (Ind.Baz.), 

483. 
Kanuga-cheLtu (M.), 

366. 
Kanwal (II. & P.), 510, 

519, 520, 5SG. 
Kanyo-mi (Burma.), 

5(i6. 
Kanzal (P.), 457. 
Kapas (H., B. & Bo.), 

493. 
Kapa-vila (M.), S37. 
Kaphal (P.), 885. 
Kapi (B.), 573. 
Kapi a kushi (B.), 495. 
Kapila (S. & M.), 338, 

505. 
Kapittha (S.), 489. 
Kapli (M.), 338. 
Kapota (S.), 546. 
Kappal-melaka (Mala.), 

570. 
Kapurakiichali (S.), 581. 
Kapur bkendi (Bo.), 

526, 535. 
Kapur kachali (Guz.), 

575. 
Kapur kachar (Bo.), 

494. 
Kapur kachili (S.), 494. 
Kapur kachri (P.), 581. 
Kapur krackri (Mar.), 

581. 
Kapur-kuchri (Bo.), 501, 

581. 
Karabi (B.), 510. 
Karachunai (M.), 532. 
Karail (B.), 482. 
Karaila (H.), 476, 494. 
Karaka (Tel.), 599. 
Karakarbunda (M,), 

490. 
Karakkaya (Tel.), 599, 
Karald (B.), 508, 



Karamadika (S.), 472. 
Karamara (Bo.), 466. 
Karancha (B.), 472. 
Karanj (H.), 360. 
Karanja (S., H„ Bo. & 

M.), 366, 518. 
Karankusa (B.), 46:2. 
Karaunda (H.), 472. 
Karavi (S.), 510. 
Karavi (S.), 570. 
Karber (II.), 510. 
Karchi (H.), 326, 496. 
Kardhanka (Bo.), 548. 
Karela (II.), 508. 
Karer (H.), 471. 
Kargnalia (H.), 469. 
Kari (Bo. & Sauth.), 

471, 487, 573. 
Karia (P.), 471. 
Karianag (Bo.), 493, 

580. 
Kaiiari (H. & P.), 580. 
Kari-beli-panna 

maravara (M.), 405. 
Karijirigi (Kan.), 587. 
Karimaram (M.), 484. 
Karinda (Bo.), 483. 
Karinga . (Bo. & M.), 

491, 582. 
Karink-uvalara (M.), 

508. 
Karinthuvari (M.), 484. 
KarinLoomba (M.), 462. 
Kariphal (Guz.), 586. 
Karipippali (S.) 594. 
Karira (S.), 471. 
Karisha-langanni 

(Tam.), 577. 
Karivana (Bo.), 497, 

582. 
Karivembu maram 

(M.), 492. 
Kariwageti (Bo.), 513. 
Karkani (Bo.), 502. 
Karkannie (Bo.), 577. 
KarkaUika (S.), 508, 

549. 
Karkatasringi (S.), 352, 

516, 523. 
Karkati (B.), 548. 
Karki (Bo.), 464. 
Karkun (P.), 522. 
Karla (Bo.), 508. 
Karraal (H.), 466. 
Karmora (Kash.), 494. 



Karnaspota (S.), 472. 
Karnika (Sing.), 592. 
Karnikara (S.), 521. 
Karoi (Bo.), 530. 
Karotio (Guz.), 570. 
Karpas (S.), m. 
Karpokarishi (M.), 367, 

520. 
Karpur (B.), 503. 
Karpurabaridra (S.), 

480. 
Karpura maram (M.), 

107, 487. 
Karpura valli (M.), 462. 
Karrinim (Bo.), 509. 
Karsar (Sauth.), 533. 
Kar-sliunnambu 

(Tani.), 569. 
Kiirttikaik-kishaiigu 

(Tam.), 580. 
Karu (II.&B.), 177, 492. 
Karu-allamu (M.), 539. 
Karubogi (M.), 367. 
Karu karinda (M.), 483. 
KarukaLLa (M.), 540. 
Karumba (M.), 524. 
Karunaik-kizhangu (M), 

535. 
Karuna kalang (M.), 

461. 
Karunkanam (M.), 472. 
Karu-noch-ehi (M.), 501. 
Karunochhi (M.), 492. 
Karun shiragam (M.), 

510, 587. 
Karupale (M.), 521. 
Karuppu-damar (M.), 

471, 527. 
Karu umattai (M.), 

482. 
Karu velum (M.), 456. 
Karu veppilai (M.), 

509. 
Karu-velum (Tam.), 

561. 
Kar vaghe (M.), 459. 
Karvi (Bo.), 530. 
Karyal (M.), 471. 
Kasangu (M.), 515. 
Kas appu-velpalarishi 

(M.), 326, 496. 
Kaseru (P.), 481. 
Kashamaram (M.), 506. 
Kashini-virai (Tani.), 
572. 
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Kashis (H. & Bo.), 578. 
Kashmul (Simla, H. & 
P.), 292, 293, 294, 4G7, 
■168. 
Kasini-vittulu (Tel.), 

572. 
Kasisa (S.), 542, 578. 
Kasmar (Santh.), 581. 
Kasmirajanna (S.), 316. 
Kasui (H., B., Pers. & 

Bo.), -175, 572. 
Kasondi (H.), 473. 
Kassu (Bo.), 494. 
Kastel (Bo.), 497. 
Kasturi (S,, H., B., 

Bo. & M.), 422. 
Kasturi-arishina (Kan), 

575. 
Kasturi-benda-vittulu 

(Tel.), 581. 
Kasturidana (B.), 495. 
Kasturimanjal (M.), 

480, 575. 
Kasturi munai (M.), 545. 
Kasturipasupa (Tel.), 

575. 
Kasturi-vindaik- kay- 

virai (Tam.), 581. 
Kasunda (H.), 473. 
Kasuri (Nep.), 170. 
Katai (H.), 596. 
Kataka (S.), 581, 596. 
Katakami (Tel.), 596. 
Katakelenga (M.), 483. 
Katala (S.), 545. 
Katalati (Mal.), 562. 
Katambi (Bo.), 580. 
Katampam (M.), 528. 
Katarali (M.), 474. 
Kal-aralie (M.), 531. 
Katat (Burm.), 574. 
Kat-averi (M.), 498. 
Kalbish (B.), 457. 
Kateli (II.), 529, 596. 
Katha (H.), 561. 
Kathai (Burm.), 525. 
Kathalai (M.), 458. 
Kathay (Burm.), 525. 
Kathbel (B.), 489. 
Kathe-neriiinil (Maly.), 

589. 
Kathgular (P.), 578. 
Kathkutha (H.), 335, 

600. 
Kath-shim (B.), 471. 
Kat illipi (M.), 289. 



Kat-karanj (H.), 307, 

470. 
Katki (H. & B.), 177, 

515. 
Katkomjtmga (Santh.), 

537. 
Katla (B.), 545. 
Katmorungi (M.), 512. 
Katrum (M.), 509. 
Katori (P.), 572. 
Katphala (S.), 509, 585. 
Katre-iriki (Siug.), 567. 
Katri (Bo.), 601. 
Katri-indrayau (Ind. 

Baz.), 485. 
Katsareya (H.), 407. 
Katson (Kumaon.), 

524. 
Kat tai- Jati (M.), 505. 
Kattalai (M.), 460. 
Kaltamalli (M.), 478. 
Kattimanakku (M.), 

500, 583. 
Kattamara (M.), 484. 
Kattellu (M.), 494. 
Kattuu-olupoe (Tel.), 

598. 
Kattu-alandu (M.), 532. 
Kattu-elumichhum- 
param (M.), 465. 
Kattu-elupay (Tam.), 

598. 
Kattu-irrupai (M.), 467. 
Kat tu-karuvappa ttai 

(M.), 475. 
KaLtuk-kasturi (M.), 

495. 
Kattumalligei (M.), 500. 
Kattu-mullangi (M.), 

113. 
Kattupapillay (M.), 504. 
Kattupaym (M.), 514. 
Kattup-pepudal (Tam.), 

601). 
Kat turanji (M.), 459. 
Kattu-shiragam (M.), 

409, 536. 
Kattuvalari (M.), 471. 
Kattu valli kalangu 

(M.), 483. 
Katuka (S.), 177, 515. 
Katuka-rogani (M.), 

177, 515. 
Katukarohini (M.), 495. 
Katurohini (S.), 177, 
493. 



Kau (II.), 511. 
Kuula (Bo.), 480. 
Kaundal (Bo.), 534. 
Kauphuti (H.), 476. 
Kaur (Kash.), 459, 

461. 
Knuraj (H.), 537. 
Kaura-ro (P.), 501. 
Ktiuri (P.), 523. 
-Kauti (Bo.), 497. 
Kava (Bo.), 391, 497. 
Kavali (Bo.), 319, 494. 
KavaLi (Bo.), 580, 
Koviri-siindm (Tel.), 

561. 
Kavit (Bo.), 489. 
Kavdi (Bo. & M.), 546. 
Kavitha (H.), 489. 
ICayakuti (Bo.), 585. 
Kdyam (M.), 171, 489. 
Kayaphul (II., B., Bo. 

& Siud.), 585. 
Kayap-paukottai (M.), 

531. 

Kayaputi (H. & Tam.) f 

5S5. 
Kiiyaputia (Malay.), 

585. 
Kfiyar (H.), 548. 
Kayo-gadis (M.), 475. 
Kazhar-shikkay (M.), 

307. 
Kozuri (Goa.), 588. ' 
Kazuthai tumbai (M.), 

534. 
Keilari C k u a 

(Himalayan), 460. 
Kcla (H., Bo. & P.), 

509, 585. 
Kelikadam (B.), 458. 
Kemuka (S.), 478. 
Kend (B.), 484. 
Kcndu (H.), 484. 
Kenduka (S.), 484. 
Keo-khiu (Burm.), 563. 
Keora. (H.), 513. 
Kering (Assarn.), 588. 
Kerore-ka-mul (H., Bo. 
& Ind.Baz.), 99, 583. 
Kesat (H.), 316. 
Kesari (H.), 170. 
Kesharaja (S.), 485, 
577. 
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Kesharuka (S.), 527. 
Keshur (H. & B.), 527. 
Keshm-i (B.), 577. 
Kessar (Bo.), 316. 
Kesun-ni (Burm.), 563. 
Kesm-ia (B.), 485. 
Kesuti (B.), 577. 
Ketaki (S.), 513. 
Keu (H. & B.), 478. 
Keur (Bo.), 513. 
Kevari (Bo.), 324, 495. 
Kewar (P. O.), 326. 
ICcwiro (Sind.), 585. 
Keyd (B.), 513. 
Keysvuia (B.), 577. 
Khaderi (Bo.), 456, 501. 
Khadir (S.), 535. 
Kliadira (S.), 456, 561. 
Khadu (Bo.), 541. 
Khagpliulai (Nep.), 522. 
Khair (II.), 456, 361. 
Khaira (Bo.), 561. 
Khair eliampa (H. & 

Bo.,) 517. 
Khairuwa (U.P.), 566. 
Kkaiyar (Sanbh.), 561. 
Khaja (II.), 469. 
Khaj-goli-clia-vel (Bo.), 

538. 
Khajur (H., B. & Bo.), 

515. 
Kbali's (S.), 549. 
Khalse (B.), 549. 
Khanjana (S.), 547. 
Kh'apato (Sind.), 560. 
Khappai kadu (H. & 

(Bo.), 472, 474. 
Kharai _ (P.), 404. 
Kharaki-rasna (Bo.), 

600. 
Kharbage-hindi (Arab.) 

& Pers.), 177. 
Kharbuja (H. & Bo.), 

480. 
Khardi (Bo.), 479. 
Khare-M.ughilan (Pers.), 

561. 
Kkareti (H.), 387. 
Kliare-vaghum (Pers.), 

5S2. 
Khargee (S.), 549. 
Khargosli (Bo,), 547. 
Khar-i-buz (Pers.), 459. 
Kliarjura (S.), 515. 
Kharmuj (B.), 480. 
Kharoti (Bo.), 490. 



Kharpara (S.), 543. 
Kharsing (Bo.), 530 
Kharvuja (S.), 480. 
Khas (H.), 462. 
Khasake-kabir (Arab.), 

389. 
Khasake-kalan (Pers.), 

589. 
Kliash khash (Pers.), 

196. 
Khatkhati (Bo.), 493 . 
Khau (Bo.), 511. 
Khaya (Burm.), 585. 
Khayahe-i-iblis (Pers.), 

307. 
Khayer (B.), 535, 561. 
Khaksbi (Bo.), 528. 
Kliasbar (P.), 220. 
Khen (Manipur), 506. 
Kher (Uuz.), 561. 
Khesari (H. & B.), 502. 
Khetki (II.), 458. 
Khetpapra (S. & B.), 

511, 5S8. 
Khewnau (H.), 490. 
Khilaf (Arab.) 593. 
Khinna (H.), 526. 
Khira (H.), 480. 
Khirkhejur (B.), 507. 
Khirni (H. & Bo.), 507. 
Khiyar (Pers.), 584. 
Khoira (Assam.), 561. 
Khoirn (Uriya.), 561. 
Khoja (B.), 470. 
Khokali (H. & Bo.), 

457; 561. 
Khokli (Mar.), 561. 
Khoi' (Bo. & P.), 457, 

581. 
Khora (Afg.), 171. 
Khorasani ajowan (B.), 

183, 497. 
Khorasanikutki (H.), 

495. 
Khorasani-owa (Bo.), 

183, 497. 
Khorasani yomam (M.), 

183, 497. 
Khour (Nep.), 456. 
Khubani (.H), 519. 
Khubazi (H. & Bo.), 

505. 
Khubkaln (H.), 528. 
Khudiolcra (Bo.), 474. 
Khueri (B.), 474. 
Khula khudi (H.), 582. 



Khulanjan 460. 
Khulanjaii-e-kabir 

(Arab.), 276. 
Khulkhuri (H.), 497. 
Khurasani-ajvayan 

(H.), 183, 497. 
Khurbanri (P.), 459. 
Khurpendra (Bo.), 492. 
Khuisa (H.), 519. 
Khusing (P.), 473. 
Khusrevedurue- kalau 
^(Pers.), 276. 
Khwagawala (Pusktu.), 

593. 
Kiain (P.), 458. 
Kibabeh (Pers. & 

Arab.), 227. 
Kibrit (P.), 596. 
Kidamari (Bo.), 566. 
Kijaputi (Tam.), 585. 
Kikar (H., B. & Punj.), 

456, 561. 
Kilavari (M.), 405. 
Kilavari (Tam.), 566. 
Killango (M.), 474. 
Kilmora (H.), 298, 467. 
Kils (Arab.), 569. 
Kinai tihiri (Bo.), 459. 
Kindal (Bo.), 532. 
Kinkar (P.), 456. 
Kinnab (Arab.), 73. 
Kinro (Sind.), 593. 
Kinsnk (S.), 805, 469. 
Kiraiia (Bo.), 251. 
Kiralu (P.), 463. 
Kiramaja (Bo.), 546. 
Kiramaniowa (Bo.), 

59, 464. 
Kira-mar (H.), 463, 566. 
Kirambu (M.), 86, 472. 
Kiran (Bo.), 527. 
Kirankhuri (H.), 486. 
Kiraruga (M.), 513. 
Kirata (S.), 280, 531. 
Kirata-tikta (S.), 251. 
Kirath (Arab.), 459, 
Kireh (P.), 483. 
Kirimar (P.), 530. 
Kivi-purandan (M.), 

511. 
Kirithi (M.), 505. 
Kirkundi (Bo.), 500. 
Kirmala (H.), 59, 464. 
Kirmarrji-ajvan (Bo.), 

527. 
Kirmira (Bo.), 493. 
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IKirni (Bo.), «1. 
Kirtana (Bo.), 483. 
Kiryat (H.), 280, 461. 
Kiryato (Bo.), 280. 
Kiss-miss (Ind.Baz.), 

537. 
Kitthli (Tam.), 572. 
Kiwach (H.), 50S. 
Kiyasanoin (Burni.), 

575. 
Kizhkay-nelli (M.), 515. 
Knapa-c:hetlu (M.), 536. 
Koa, (P.), 597. 
Koam-ka-tel (H.), 580. 
Koaya (Tam.), 592. 
Kobusi (Nep.), 586. 
Kobutar (H.), 546. 
Kochelachi-pullu (M.), 

539. 
Koehillittipulla (M.), 

499. 
Kodagasaleh (M.), 524: 
Kodali (M.), 501. 
Kodalia (B.), 483. 
Koda-todali (B.), 295, 

407, 533. 
Kodicpalay (M.), 485. 
Kodimuli (M.), 864. 
Kodi-iniirkkan (M.), 

469. 
Koditani (M.), 492. 
Kodo (II.), 513. 
Kodoa dhan (B.), 513. 
Kodra (Bo.), 513. 
Kodrava (S.), 513. 
Koestam (M.), 478. 
Kohi (P.), 4.59. 
Kohodraj (CP.), 570. 
Koh-tor (Baluchi,), 505. 
Koil (II.), 546. 
Koiral (P.), 467. 
Kokaburadi (B.), 525. 
Kokam (H. & Bo.), 

491, 580. 
Kokamchatel (Bo.), 580. 
Kokan (H.), 473. 
Kokil (B.), 546. 
Kokila (S.), 467. 
Kokilaksha (S.), 4-64, 

582, 567. 
Kokkitayaralu (M.), 

537 
Koko'-aru (B.), 511. 
Kokoranj (H.), 471. 
Kokum (Bo,), 491. 
Kokun (Sing.), 501. 



Kolamavu (M.), 505. 
Kola-ponna (M.), 535. 
Kolavarvalli (M.), 499. 
Kolavu (M.), 494. 
Kolezan (Bo.), 537, 
Koli (M.), 511. 
Koliar (II,), 467. 
Koli-ube-elmlar (Bo.) 

503. 
Kolkaphul (B.), 405, 

533. 
Kollay-cottaynellay 

(M), 519. 
Kollu (M.), 484. 
Kolluk-kay-velai 

(M.), 532. 
Kolsunda (Bo.), 582. 
Komal (H.), 519. 
Kombii-kalli (M.), 483. 
Kombu-pudalai (M.), 

531, 600. 
Kommu-potla (Tel.), 

600. 
Koil (Pers.), 465. 
Konam (M.), 549. 
Konchari (P.), 472. 
Konch bak (B.), 544. 
Kondagongura (M.), 

496. 
Kondai (H.), 490. 
Kondakahinda (M.), 

407. 
Kondakalava (M.), 501. 
Kondapala (M.), 526. 
Konda-tantepuu chettu 

(M.), 473. 
Koncla vaghe (M.), 459. 
Konea-dumbar (H.) 

490. 
Konraik-kai (M.), 473. 
Koocliuri (B.), 489. 
Koolthee (H. & Bo.), 

484. 
Koppata (B.), 469. 
Korai (M.), 4,81, 576. 
Koraik-kizhangu, (M.), 

(M.), 481. 
Korakpuli (M.), 491. 
Kotanli (M.), 524. 
Korattai (M.), 534. 
Kori (B.), 459. 
Kosam (Bo.), 526. 
Koshataki (S.), 504. 
Koshta (H,), 478. 
Koslvt-kulinjan (M.), 

276. 



Kosum (H.), 526. 
Kosundra (P.), 467. 
Kota (Bo.), 519. 
Kotagandhal (H.), 4-99. 
Kotamalli (Tam.), 574. 
KoLn-shavukkul (Tam.), 

597. 
Kothuk (Bo.), 492. 
Kotimiri (Tel,), 574. 
Kottai-pakku (M.), 2S3. 
KotLak (M.), 529. 
Kottei (M.), 493. 
Kot vaghe (M.), 459. 
Kovai (M.), 318, 474. 
Kovidiira (S.), 467. 
Kowti (Bo.), 391. 
Krakara (S.), 548. 
Krauncba (S.), 544. 
Krishna aguni (S,), 533. 
Krislina bhedi (S.), 495. 
Krishna chura (II. & 

B.), 470, 518. 
Krishna dhatura (S.), 

482. 
Krislmajiraka (S.), 510, 

587. 
Krishna kamal (11.), 

510. 
Krishna kamboji (S.), 

515. 
Krishna keli (S. & B.), 

507. 
Krishna lavana (S.), 

543. 
Krishnamritika (S.), 

541. 
Krishna sinsapa (S.), 

482. 
Krislma-sirish (S.), 459. 
Krishna-tel (H. & Bo.), 

594, 
Krishna-Lulsi (Malay), 

58S. 
Krishniparni (Bo.), 535, 
Krumbal (P.), 578. 
Kshira-champa (S.), 

517. 
Kua (M.), 460. 
Kuamau (M.), 505. 
Kuarwab (Bo.), 
Kuberakshi (S,), 307, 

470. 
Kubjaka (S.), 523. 
Kuchila (B.), 248, 531. 
Kuchila-lata (H. & B.), 

531. 
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Kuchla (H.), 331, 248. 
Kudile-ka-malang 

(H.), 537. 
Kuehooguudu'bee, 470. 
Kudagu (M.), 272. 
Kudal-c-huriki (M.), 

323, 49-1. 
Kudaliya (H.), 483. 
Kuddia-kliar (Bo.), 

595. 
Kudi-niankuni (Sylhet), 

■192. 
Kudsumbar (Bo.), 171. 
Kuliili (Bo.), 508. 
Kuja (B.), 523. 
Kujai (H.), 523. 
Kuknrlata (II.), 504. 
Kuknrwcle (Bo.), 504. 
Kukba-avalu (TeL), 

573. 
Kukka-pala (TeL), 600. 
Kukronda (B. & P.), 

475 517. 
Kukseem (B.), 536. 
Kuksung (B.), 113. 
Kukubha (S.), 401. 
Kukurande (S.), 113. 
Kukurandru (S.), 168. 
Kukuvbioha (H.), 493. 
Kukurchita (B.), 504, 

583. 
Kukurchura (B.), 513. 
Kukursunga (B.), 113. 
Kul (B.), 540. 
Kulahala (S.), 473. 
Kulat tha (S.), 484. 
Kuli (Arab.), 572. 
Kulia.kha.ra (B.), 497, 

567, 582. 
Kulinjan (H. & B.), 

276, 460. 
Kulinjana (S.), 276. 
Kuljud (H.), 465. 
Kulki (Bo.), 495. 
Kuil a ravi (TeL), 579. 
Kulnar (H.), 542. 
Kum (P.), 491. 
Kumari (H. & H.), 57. 
Kumarika (B.), 528. 
Kumbalmarom (M.), 

492. 
Kumbhar (H. & Pnnj.), 

581. 
KurabM (S. H. & B.), 

472. 
Kumbhika (S.), 516. 



Kumbhira (S.), 546. 
Kumbi (P.), 478. 
Kumir (B.), 516. 
Kumkmua (S., M. & 

H.), 316, 33S, 479, 

483. 
Kumla (Bo. & Mar.), 

574. 
Kumpaimau (II.), 478. 
Kum.shima (B.), 473. 
Kumta (Rajputana.), 

457. 
Kumuda (S.), 406. 
Kunch (B.), 262, 456. 
Kunda (S.), 500. 
Kundali (S.), 406, 476, 

529. 
Kundari (B.), 539. 
Kundpliul (11. & B.), 

500. 
Kundu (Bo.), 484. 
Kune-la-man (Burm.), 

562. 
Kungiliyam (M.), 527. 
Kungku (H.), 170, 488. 
Kungumapu (M.), 316, 

479. 
Kungyi (H.), 387, 528. 
Kunjad (P. & Pers.), 

594. 
Kunjia (B.), 535. 
Kupameuya (Sing.), 

561. 
Kuppaimeni (Tam.), 

561. 
Kura (M.), 326, 538. 
Kurak (Bo.), 492. 
Kurdi (P.), 467. 
Kurang (P.), 506. 
Kura-sanna (Bo.), 517. 
Kurat (Bo.), 499. 
Kuravaka (S.), 583. 
Kurchi (B.), 326, 496. 
Kurdumana (Ind.Baz.), 

477. 
Kurdi (B.), 462. 
Kurelo-jangro (Bo.), 

508. 
Kurfa (Bo.), 519. 
Kurfah (Bo.), 519. 
Kuriel (M.), 477. 
Kurka (Td.), 599. 
Kurkaru (Bo.), 480. 
Kurkum (Arab.), 576. 
Kurkundai (P.), 408. 



Kurlinga (Nep.), 522. 
Kurne (Mg.), 171. 
Kurpodur (M.), 511. 
Kurti-kalai (B.), 481. 
KurLoli (Bo.), 508. 
Kuru (H., B. & P.), 

177, 503. 
Kurimdimia (M.), 538. 
Kurupu-maruta-maram. 

(M.), 533. 
Kumvingi (M.), 485. 
Kusa (S.), 517. 
Kuschu gundhbt (B.), 

496. 
Kusha (H., S., B. & 

Bo.), 486, 517. 
Kushmul (H.), 293. 
Kushtha (S.), 377, 52C 
Kusruul (11.), 490. 
Kusura (H. & B.), 472. 
Kusumba (M.), 472. 
Ku t (H.), 377, 526. 
Kutaja (S.), 326, 496. 
Kutila (H.), 286. 
Kutki (B. & H.), 177. 
Kutri (Punj.), 562. 
Kuttra (H.), 503. 
Kuttukkarchammatti 

(M.), 498. 
Kushniz (Pers.), 574. 
Kuzbarah (Arab.), 574. 
Kyakatwa (Burm.), 568- 
Kyelyo (Burm.), 411. 
Kyi (Burm.), 467. 
Kyouk pan (Burm.), 

471. 
Kyoung-aha (Burm.), 

588. 



Laba (S.), 549. 
Labab.uk (P.), 515. 
Labangapbal (B.), 505. 
Lab-lab (H.), 494. 
Labuwa petta (M.), 549. 
Lada (Malay.), 590. 
Ladaki-revandacliini 

(Bo.), 235, 522. 
Ladatia (H. & Bo.), 550:. 
LafLab (Arab.), 570. 
Laghukarni (S.), 476. 
Lahana-gokbru (Bo.), 

408, 534. 
Labana kalpa (M.), 534. 
Lab.an-sb.ivan (Bo.), 493;. 
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Lahuriya (H.), 517. 
Lai (Bo.), 597. 
Lajak (B.), 507. 
Lajalu (H.), 40S, 507, 

510. 
Lajri (Bo.), 468. 
Lajward (H.), 5.12. 
Lakh (B., Bo. & M.), 

549. 
Lakh (Bo.), 502. 
Lakota (M-), 487. 
Lakrika-koyelah (H.), 

541. 
Laksha (S.), 549. 
Lakshniana (S. & H.) 

528. 
Lakucha (S.), 464. 
Lalambari (H. & Bo.) 

496. 
LalbacMu (H.), 465, 

467. 
Lalbahamana (II. B. 

& Bo.), 525. 
Lal-ban-labanga (B.), 

500. 
Lalbliarenda (H. & B 

500. 

Lalbhopali Bo.), 480. 
Lalchitarak (H.), 364. 
Lalchitra (B. Bo.), 

364, 517. 
Lal-gura-nia alu (H. & 

B.), 484. 
Lat-haratal (H.), 541. 
Lal-indrayan (H.), 534. 
Lal-jahri (H.), 488. 
Lal-jhau (B.), 532. 
Lal-jhav (H.), 532. 
Lalmarich (B.), 364. ? 
Lal murga (B.), 473. 
Lalpost (H.), 513. 
Lal-sabuni (H.), 534. 
Lalsag (H.), 460. 
Lalsiris (H.), 459. 
Lamajjaka (S.), 402. 
Lamjak (H.), 402. 
Lana (P.), 494. 
Langali (S.), 497, 580. 
Liingalika (S.), 580. 
Languli-lata (B.), 499. 
Lanisah (Bo.), 522. 
Lanka-marich (B.), 570. 
Lankasij (B.), 188. 
Las (Bo.), 519. 
Lasan (H. & Bo.), 273, 

459. 
40 



Laskar (P.), 482. 
Lasuna (S.), 273, 459. 
Latakaranja (S.), 470. 
Latakasturi (B.), 307. 
Lataka&tviiikam (S.), 

581. 
Lata-palas (S.), 469. 
Lataphatkari (B.), 472, 

570. 
Latjira (II.), 457, 526. 
Latkan (H. & B.), 468. 
Lau (B.), 501. 
Lauha (S.), 542. 
Laung (H.), 472. 
Lavana (S.), 543. 
Lavana valli (S.), 465. 
Lavang (Bo.), 472. 
Lavanga (S. & B.), 86, 

472. 
Lavangalata (S.), 505. 
Lavangap-patlui (M.), 

117. 
Lavani ^S.), 515. 
Lawa (H.), 549. 
Lawiila (Bo.), 481. 
Lei (Bo.), 597. 
Lekshmaua (S.), 520. 
Lelka (H.), 578. 
Lendi (P.), 529. 
Libi-dibi (Bo.), 470. 
Lichi (H., B. & Bo.), 

530. 
Lilicha (Guz.), 565. 
Lil-kalhi (Santh.), 518. 
Limbara (Bo.), 495. 
Linga potla (M.), 534. 
Lingur (Bo.), 601. 
Loheh (Bo.), 537. 
Lobia (H.), 537. 
Lubis firmun (H.), 499. 
Lodar (P.), 531. 
Lodh (H., B. & Bo.), 

390, 531. 
Lodlira (S.), 531. 
Lodrom (S.), 483. 
Loka (H.), 542. 
Lohaka (H.), 542. 
Lohari (H.), 484. 
Lokandi (Bo.), S3fi. 
Lona (H.), 462. 
Long (H.), 86. 
Louia (H. & B.), 519. 
Lonika (S.), 510. 
Lootpuliah (II.), 528. 
Lot (Bo.), 520. 
Lotliti (II.), 535. 



Luban (H., P. & Bo.), 

467, 531. 
Lubisfirniun (H.), 50 i. 
Ludduga (M.), 390, 531. 
Ludut (P.), 477. 
Luki (M.), 537. 
Lulai (Bo.), 459. 
Lunak (P.), 531. 
Luntak (Bo.), 187. 
Lurni (Sing,), 563. 
Lunuk (Bo.), 519. 
Lutputiah. (M.), 509, 



Macchranga (B.), 547. 
Machakai (Tam.), 593. 
Machehi (H.), 548. 
Machchi-ka-tel (H.), 

579. 
Macher tel (B.), 579. 
Machbika-siras (II.), 

541. 
Machni (H.), 504. 
Machola (Bo.), 461. 
Mac-hutie (B.), 51S. 
Maclalai (M.), 521. 
Madalam (Tam.), 592. 
Madau (S.), 521. 
Madanaghanti (S. & 

H.), 529. 
Madana-kamapu (M.), 

481. 
Madar (H.), 309, 470. 
Maddi-pal (M.), 459. 
Madgura (S.), 546. 
Madka (II. & Bo.), 517, 

584. 
Madliabi (S.), 490. 
Madhabilata (H. & B.), 

496. 
Madhu (S. & B.), 547, 

58 1. 
Madhujan (S.), 571. 
Madhuka (S.), 289, 467. 
Madku malati (S.), 485. 
Madhuriaiu (Assam.), 

592. 
Madhurika (S.), 172, 

491. 
Madhvalu (S.), 48». 
Magadam (M.), 507. 
Magar (Punj.), 568. 
Magiya-main (S.), 532, 

597. 
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Mafirabu (H.), 182. 4S5, 
Magur (B.), 346. 
Mahikal (S.), 584. 
Mahaiiimb (H.), 458. 
Mahatita (H. & B.), 280, 
Maliish (B.), 515. 
Mahislia (S.), 545. 
Mahmira (Bo.), 295, 477. 
Mahori (P.), 596. 
Mahua (H. B.), 467. 
Mahwa (Bo.), 407. 
Maidah (H.), 594. 
Maida-lakadi (Bo.), 504, 

5S4. 
Maida-lakti (M.), 504, 

584. 
Maih-kannai (M.), 51S. 
Mail (M.), 548. 
Mai-plml (Bo.), 521, 593. 
Mainam (Tel.j, 571. 
Mainphal (H.), 521. 
Mairningd (Mur.), 570. 
Maizali-g'i (Burm.), 571. 
Majakoni (Malay.), 593. 
Majuphal (S., H. & B.), 

521, 593. 
Majuphul (S. & H.), 593. 
Maka (Bo.), 485, 577. 
Makad-limbu (Bo.), 405. 
Makai (H. & Bo.), 539, 

540. 
Makal (H. & B.), 121, 

534. 
Makanchi (B.), 470. 
Makhal (B.), 121, 475. 
Makham-sim. (B.), 484. 
Makhana (S„ H. & B.), 

488. 
Makka-scliolam (M.), 

539. 
Mako (Bo.), 529. 
Makoi (H.), 529, 595. 
Makola (H.), 478. 
Makra (H.), 480. 
Makushtaka (S.), 514. 
Malaitamara (M.), 528. 
Malakatbcng (Burm.), 

592. 
Mala-kulli (M.), 501. 
Ma-la-mai (Burm.), 570. 
Malankara (M.), 4SG. 
Malati (S., H. & B.), 

458. 
Malkanguni (H.), 473. 
Mallani-padman (M.), 

488. 



Mallay-venibu (M.), 506. 
Malligivi (Nep.), 475. 
Mallika (S. & B.), 500. 
Mamekh (P.), 512. 
Mamidiallam (M.), 480. 
Mamira (H.), 295, 477. 
Mamiran (Bo.), 295, 533. 
M.amiri (P.), 470. 
Mam-maram (M.), 505. 
Mamoli (P.), 596. 
Mdnaka (S.), 459, 563. 
Manalie-kirai (M.), 492. 
Man-alu (H.), 488. 
Manalu (B.), 483. 
Manapala (Tel.), 599. 
Manashila (S.), 541. 
Manattak-kali (Tam. & 

M.), 529, 595. 
Manchingi (Bo.), 484. 
Mandiiimne (Tel.), 594. 
Mnnda (M. & B.), 474. 
Mandii (Bo.), 484. 
Mandara (Bo.), 309, 470. 
Mandaramu (M.), 309. 
Mandaieh (M.), 467. 
Mandgay (Bo.), 466. 
Manrluka-bramlia- 

kuniku (Tel.), 5S2. 
Mandukaparni (S.), 497, 

582. 
Manduram (S.), 542. 
Mangal (M.), Tam.), 

466, 568. 
Mangostin (Bo.), 580. 
Mangustan (H., B. & 

Bo.), 491, 580. 
Manjai (M.), 480, 576. 
Manjakadambe (M.), 

458. 
Manjapu (M.), 510. 
Manjistha (S. & B.), 

523. 
Manjit (Bo.), 523. 
Manjith (B. & II.), 523. 
Manjitti (M.), 523. 
Manjunda (M.), 492. 
Mankachu (B.), 459, 

563. 
Mankand (B.), 487. 
Miinkanda (H.), 459, 

563. 
Mansa-sij (B.), 488, 577. 
Manucha (Bo.), 577. 
Manya (S.), 487. 
Marak (Sanlli.), 411. 



Maralingam (M.), 479 

574. 
Mara-manjal (M.), 295 

478. 
Marapasapoli (Bo.j, 483. 
Maravara- tsjembu 

(M.), 501. 
Maravetti (M.), 391. 
Maravuli (M.), 505. 
Mareh (Afg.), 591. 
Marchu (Guz.), 570. 
Marchula (H.), 509. 
Maredi (H. & Bo.), 486. 
Margin pai (Ind.Baz.), 

528. 
Mari (Tel.), 578. 
Maricha (S.), 516, 591. 
Maridiin-phalam 

(Sanp.), 570. 
Mariguti (Malay.), 323. 
Mari-manokedi (M.), 

530. 
Marithondi (M.), 502, 

583. 
Marjavel (Bo.), 499. 
Marlea (B.), 505. 
Marlu mutta (M.), 538. 
Marmandai (P.), 517. 
Marori (II.), 324, 495. 
Marrau (M.), 512. 
Marsada boli (M.), 447, 

570. 
Martz (Kash.), 591. 
Marubaka (S.), 511. 
Marndam-pattai (M.), 

509, 585. 
Maruk-kallan-kai (M.), 

521. 
Marukozhuntliu (M.), 

489. 
Marul-kalung (M.), 525. 
Marutamtoli (Malay.), 

586. 
Marva (S.), 512. 
Miirwan (P.), 601. 
Maslia (S.), 514. 
Mashani (B.), 532. 
Mashaoparni (S.), 465. 
Mash-parui (H. & S.), 

532. 
Mashik-kay (M.), 521. 
Maslikalai (B.), 514. 
Masho (P.), 533. 
Masliparui (M.), 532. 
Masht-ul-Ghoul (Arab.), 

560. 
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Mashur (P.), 4S2. 
Masipatvi (M.), 593. 
Maslum (P.), 518. 
Masolicha-tela (Bo.), 

579. 
Massandari (B.), 470. 
Masur (H.), 487. 
Masura (S.), 437. 
Masuri (B), 487. 
Masuri-dal (Bo.), 487. 
Mat (H. Santkal..), 568 

514. 
Matazor (II), 515. 
Mate-kissi (Nep.), 293. 
Math (Bo), 514. 
Mathara (B.), 470. 
Matije (Bo.), 508. 
Malsya (S.), 548. 
Matta-pal-tiga (Tel. 582, 
MatU (P.), 48C. 
Mattisa (H. P.), 570. 
Mattisa sa-wangrn 

(Kunnaon), 570. 
Matsalcanda (M.), 521. 
Mana (Bo.) 298. 
Maulsari (P &., U.P.), 

585. 
Maui- (B.), 548. 
Mauva (P.), «01. 
Mauvabikb (II.), 457. 
Mauri (B.), 172. 

Maviwittliil (M.), 504. 

Mawa (P.), 601. 

Ma-wal (P.), 473. 

Mayil-tuttam (Tam.), 
575. 

Mayilu-tuttain (Tcl.), 
575. 

Mayir-marnkkam (M.), 
528 

Mayurashikha (S.), 458. 

Mayur sikha (S.), 457, 
473. 

Mazri (H.), 509. 

Mazu (H.), 593. 

Mcchilta (B.), 474. 

Meda (H. & Tel.), 504, 
584. 

Medasak (P.), 584. 

Medday keerai (M.), 
465. 

Medi (Tel.), 578. 

Mee (Sing.), 289. 

Meena-barma (Bo.), 
466. 

Meelha tellia (H.), 457. 



Mehedi (H.), 502. 
Mehndi (H. & P.), 583. 
Meinkara (Nep.), 407. 
Mekamu-aduga (M.), 

499. 
Mekanada (S.), 460. 
Mellugu*(M.), 545, 571. 
Mena (M.), 491, 571. 
Menda (H.), 584. 
Mendhi (S.), 583. 
Mendi (B., Bo. & Mar.), 

502, 583. 
Mendika (S.), 502. 
Mengkop (Mrum.), 580. 
Mengut (Burm.), 580. 
Menphal (B.), 521. 
Meradu (II.), 51S. 
Meral (Santai), 590. 

Mei-a singi (B. & B.), 
319, 494. 

Meri arishippal (M.), 
504. 

Mev mahaul (P.), 170. 

Merom mel (Santh.), 
511. 

Mesh (B.), 548. 

Mesha (S.), 548. 

Meshasringi (S.), 319, 
494. 

Mesta, (B.), 496. 

Mesta pat (B.), 495. 

Methi (H. & Bo.), 535. 

Mewri (H.), 601. 

Mhacb (Kash.), 584. 

Mhar (Bo.), 480. 

Mhowa (H.), 289. 

Mila gay (Tam.), 570. 

Milagu (M.), 51G, 591. 

Milhuniiar (Arab.), 564, 

Milkaranai (M.), 407, 
533. 

Milkisse (Nep.), 2S4. 

Millippu (M.), 500. 

Mimbu (Burni.), 580. 

Min (Guz.), 571. 

Minamaram (M.), 508. 

Mingut (Bo.), 578. 

Minguta (Bo,), 577 . 

Minjur-gorowa (H.), 
411. 

Minvajaram (M.), 544. 

Min-yenney (Tam.), 
579. 

Mipanny (Sing.), 584. 

Mirapa-singa (Tel.), 
570.- 



Mireli (H. & P.), 471, 

570. 
Mircliai (H. & B,), 185. 
MircU-waiigum (Kask), 

570. 
Mirialu (Kau. Guz. & 

Bo.), 591. 
Miryala tige (Tel,), 591. 
Mishkdana (Bo.), 495, 

5S1. 
Mishki-i-taramashia 
(Ind. Baz.), 539. 
Mishk-i-taramsbi (Per.), 

503. 
Mishram (H.), 513. 
Misreya (S.), 21S. 
Misurpmpur (M.), 487. 
Mitha-akarkara (H.), 

521. 
Mitba-indarjou (H.), 

538. 
Mithajiva (B.), 221. 
Mitha-kaddu (H.), 480. 
Milha-tel (H.), 594. 
Mitha sebar (H.), 457. 
Mochkand (H.), 577. 
Mogadam (Tam.), 385. 
Mogalie eranda (Bo.), 

500, 583. 
Moa;alu\ga-mai'ara (M.), 

526. ' 
Mogra (Bo.), 500. 
Mogri (Bo,), 500. 
Mohabari-bach (H. & 

B.), 53!). 
Molianimb (H.), 506. 
Mohanimba (S.), 506. 
Moba pana (Bo.), 465. 
Mohra (P.), 457. 
Molma (H, & B.), 289, 

407. 
Mobuva (Bo.), 467. 
Molaivembu (M.), 506 
Mom (H.), 545, 571. 
Momadru (Kash.), 562. 
Mornehiua (B.), 526- 
Mondaing (Burm.), 504. 
Mondgay (Bo.), 568. 
Mooda kottan (M.), 472. 
Moosha kami (S.), 499. 
Mooyar pul (M.), 481. 
Moql (Arab.), 287. 
Mor (Bo.), 548. 
Morang fiacbi (H. & 

B.), 460. 
Morasn (Bo.), 531. 
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Mora vela (II, & B.), 

476. 
Morpankhi (II.), 457, 

'158. 
Morta (P.), 527. 
Moitula (Guz.), 575. 
Moruuda (Garvval.), 

560. 
Moiwa (Bo.), 525. 
Mota karmai (Bo.), 483. 
Mote-vedode (Mar.j, 

504. 
Motha (Guz.), 57G. 
Motha siras (Bo.), 459. 
Mothegokhru (Mar.), 

589. 
Mothan gokkaru (Guz.), 

589. 
Mothe gokhrn (Bo.), 

513. 
Moti (H. & Bo.), 548. 
Motilane (P.), 525. 
Motisodori (Bo.), 536. 
Moto-ilachi (Guz.), 564. 
Motle (M.), 546. 
Motiya (H.), 500. 
Motvah (Bo.), 508. 
Mouz (Arab. & Pers.), 

585. 
Mowda (M.), 469. 
Moydi (Tel.), 578. 
Moyna (H. & B.), 536. 
Mridu-maru-vama (M.), 

512. 
Mriganabhi (S.), 422. 
Mriga-sliiga (Bo.), 324. 
Mriga-sbinga (S.), 324. 
Mriga sringa (S.), 495, 

545. 
Mubarak (H. & Bo.), 

458, 562. 
Mubaraka (Kumaon), 

562. 
Muelii-tanki (M.), 484. 
Mueh-kund (H. & B.), 

521. 
Mueliu-kunda (S. & 

Bo.), 521. 
Muda-cottoa (Tam.), 

570. 
Mudga (S.), 511. 
Mudga parni (S.), 514. 
Mudiyakunthal (M.), 

499. 
Muduru tulla (Sing.), 

588. 



Mugani (II. & B.), 514. 
Mugra (H.), 500. 
Muhuri (B.), 221, 515. 
Mukajali (H.), 4S5. 
Mukkopeera (S.), 513. 
Mukta (S.), 548. 
Muktajuri (B,); 457, 

561. 
Mukuk-rattai (M.), 300, 

468. 
Mukul (B.), 287. 
Mukuya (Bo.), 514. 
Mula (H. & B.), 522. 
Mulagu (Malay.), 590. 
Mulaka (S.), 522. 
Mula sari (M.), 502. 
Mulei (P.), 489. 
Mulim (Punj.), 580. 
Mullsngi (M.), 522. 
Mullu gundu (M..), 500. 
Mulluk kirai (M.), 460. 
Mullu vellari (M.), 480. 
Mullu vengai (M.), 469. 
Mutu (Bo.), 545. 
Mundiri-kai (M.), 461. 
Munditika (S.), 529. 
Munemal (Sing.), 585. 
Mung (H., B. & Bo.), 

514. 
Muugas-kajur (II.), 529. 
Mungphali (H.), 58, 463. 
Muniganga ravi (Tel.), 

599. 
Munjariki (S.), 511, 

587. 
Munna-Takali-pullum 

(Tam.), 595. 
Munnay (Tam.), 592. 
Munni-vayz (M.), 519. 
Munla mandu (M.), 

483. 
Mupparisavalli (M.), 

513. 
Mur (H.), 548. 
Mura (S.), 4H7. 
Murbd (B.), 525. 
Murdosing (H.), 542. 
Murgal mara (M.), 491, 

580. 
Murkula (H.), 506. 
Miirmuria (B.), 529. 
Muro (Bo.), 522. 
Murr (Arab.), 567. 
Murra (P.), 481. 
Murru (B.), 312. 
Murukku (M,), 487. 



Murunga (Sing.), 314. 
Murungai (M.), 508. 
Muruva (S.), 525. 
Murva (H.), 525. 
Murwo (Bo.), 512. 
Musali (S.), 549. 
Musallar (B.), 57. 
Mush (H.), 548. 
Musha kani (H.), 499. 
Mushali (S.), 579. 
Muskakdana (B.), 581. 
Mushika (S.), 548. 
Muskiara (P.), 525. 
Muskk-Bhendi-ke-bij 

(Bo.), 581. 
Musbkdana (H. & 

Pers.), 495, 581. 
Muana (II.), 526. 
MussaJiuud (C. P.), 

575. 
Musta (Bo.), 501, 576. 
Mustd (S. & Bo.), 481. 
Muslaru (H.), 493. 
Musu-musukkai (M.), 

508. 
Mutha (B.), 481, 576. 
Mutra (S,), 549. 
Mu Iran sialian (P.), 481. 
Mufctava (M.), 387. 
Mutlialata (B.), 323, 

494. 
Muttu (M.), 548. 
Mych-seik (Burm.), 

281. 
Myle conday (M.), 465. 
Mylellu (M.), 537. 



Nabar (P.), 523. 
Nabhi-dnkuri (Uriya.), 

595. 
Naboo (P.), 523. 
Nach cburuppan 

(Tam.), 600. 
Nachuta (M.), 476. 
Nadika (S.), 478. 
Naga (Tam.), 577. 
Nagabala (S.), 528. 
Naga-dali (M.), 511. 
Nagadamani (S.), 464. 
Nagadanli (M.), 466. 
Nagadoiwa (II.), 464. 
Nagagoluaga (M.), 500. 
Nagala-dudheli (Guz.), 

570. 
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Naga-malli (M.), 322. 
Nagamuyhatei (M.), 

■19!). 
Naga-musadi (M.), 531. 
Nagap-pu (M.), SIO. 
Nagarauga (S.), 572. 
Niigarmotha (H, & B.), 

481. 
Nagarmustaka (S.), 

481. 
Nagashap-pu (M.), 507. 
Nagavalli (S.), 849. 
Nagbail (H.), 537, 411. 
Nagcliampa (Bo.), 507. 
Nagdona (B.), 464. 
Nagdowan (Bo.), 479. 
Nagkaria (Bo.), 580. 
Nagkesar (S., H. & B.), 

507. 
Nagkeshar (H. & B.), 
507, 510. 

Naglkud (Bo.), 531. 
Nagphana (H. & B.), 
511. 

Nagpheni (H.), 411. 

Naliani-khapat (Bo.), 
456. 

Nahi-kuddaghu Tam.), 
573. 

Nai (Pers.), 508. 

Naichette (M.), 530. 

Nairuri (M.), 487, 577. 

Najunda (M.), 466. 

Naivela (M.), 476. 

Nakhari (S.), 499. 

Nakhola (Bo.), 544. 

Nakkohikni (H.), 474, 
485. 

Nakkukarup pan (M,), 
500. 

Nakta mala (S.), 366. 

Nakuli (S.), 524. 

Nalatige (M.), 483. 

Nala kalava (M.), 510. 

Nala-usereku (M.), 515. 

Nali (S.), 495. 

Nalichi bhaj (Bo,), 498. 

Nalitapat (B.), 478. 

Nallajilakra (Tel.), 587. 

Nallamada (M.), 466. 

Nallar (H. & Bo.), 602. 

Nalla vavili (Tol.), 601. 

Nalleru (Tel.), 602. 

Nallenny (Tam.), 594. 

Nalvalanga (M.), 482. 

Namon (M.), 541. 



Namuti (B.), 493. 
Nanabeeam (M.), 318. 
Nan-bhantui' (B.), 470. 
Nandibriksha (S. & B.), 

473. 
Nandru (P.), 515. 
Naiijamuricli-chan 

(Tam.), 000. 
Nanjamppan (M.), 535. 
Nan-nan (Burm.), 574. 
Nannari (M.), 405. 
Nanna-ti (Burm.), 565. 
Nanthia-vatai (M.), 531. 
Naolata, 4S8. 
Nara (M.), 501. 
Nara kiya-wood (Ind. 

Baz.), 492. 
Narak-karandi (M.), 

113. 
Narang (Pers.), 572. 
Narangi (H.), 572. 
Naranj (Arab.), 572. 
Naranji (M.), 477. 
Naraseja (Bo.), 48S, 
572. 

Naredu (Tel.), 577. 

Narengi (H.), 476. 
Nareyr (Tel.), 577. 

Nargis (P.), 509. 

Narikel (B.), 477. 

Narikela (S.), 477. 

Naringi (Bo.), 572. 

Nari vengayam (M.), 
252, 535. 

Nariyal (II.), 477. 

Nar-kaclmra (Bo.), 480. 

Naro (Bo.), 472. 

Narra-alagi (Tel.), 584. 

Narri (P.), 518. 

Narumpanal (M.), 535, 
536. 

Naruvili (M.), 478. 

Narvel (Tam.), 577. 

Narvela (Bo.), 537. 

Nasabhaga (B.), 514. 

Nashpati (H.), 521. 

Nasoda (Tel.), 577. 

Nata karanja (B.), 307, 
470. 

Nattai-cliuri (M.), 529. 

Nattu-akrota-kottai 
(M.), 459. 

Nattu-alivadayam (M.), 

480. 
Nattu-ireval-ehmi (M.), 

235. 



Natte reval-chini (Tel.), 

235. 
Nattu-vadam (M.), 532. 
Navu-cliaram (Sing.), 

564. 
Nava-charum (Tam.), 

564. 
Nava-clnirum (Tel.), 

564. 
Naval (Tam.), 577. 
Nava ladl (M.), 411, 

537. 
Navananji-ehn-pala 

(M.), 4S3. 
Nava sadara (S.), 541. 
Nava sagar (Uuz.), 564. 
Nava sara (S.), 541, 561, 
Nav sagar (Mar.), 564. 
Nawal (Bo.), 499, 577. 
Nayeti (Bo.), 488. 
Nayi-bela (Kam), 573. 
Nag-ehampa (Mar.), 

569. 
Nav-palai (M.), 585, 

600. 
Na-Top (Burm.), 570. 
Na-yui'Lvi (M.), 457, 

56*2. 
Nazel-nagai (M.), 492. 
Neelot palam (M.), 502. 
Neermali (M.), 520. 
Neermulli (M.), 464. 
Negli (Bo.), 518. 
Nelcliak (P.), 496. 
Neimal (H.), 596. 
Nela-giili (Tel.), 577- 
Nela gulimidi (Tel.), 

577. 
Nelam-mari (M.), 540. 
Nela mudichala (M.), 

494. 
Nela-naregan (Malay.), 

586. 
Nelanaringu (M.), 509. 
Nela nekkare (M.), 323. 
Nela panna maravara 

Nela sampenga (M.), 

518. 
Nela Tadi (Tel.), 57o. 
Nelli (Tel.), 590. 
Nelli kai (M.), 515, 590. 
Nelli-kumbabe (M.), 

499. 
Neimal (H.), 596. 
Nepal (Guz.), 574. 
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Nepal tunth (B.), 194. 
Nepala (Kan.), 574. 
Nepiilani (Tel.), 583. 
Nepala vitua (Tel.) 

574. 
Nepali dhania (B.), 539. 
Nepa-naringu (Kan.), 

586. 
Ner (P.), 528. 
Neri, 459. 
Neri arishippal (M.), 

460. 
Ncrunji, 408. 
Nervalam (M.), 479, 574. 
Neta-sampenga (M.), 
Netta vil (M.), 462. 
Netta -vil maram 

(Tam.), 231. 
Newrang (Bo.), 488, 

578 
Neyi (Tam. & Tel.), 

580. 
Nidigdhika (S.), 596. 
Niepa (M.), 525. 
NU (P., H. & B.), 49S. 
Nila (Bo.), 498. 
Nila euimal (M.), 498. 
Nila kadalai (M.), 463. 
Nila krai (P.O.), 481. 
Nila uirgundi (S.), 492, 

501. 
Nila sedachi (II.), 518. 
Nila thotha (H.), 541. 
Nila tuta (II.), 575. 
Nila vakai, 87, 472. 
Nila-vembu (M.), 251, 

281, 461, 581. 
Nila vilam (M.), 489. 
Nila-vriksha (S.), 484. 
Nilam (M.), 498. 
Nilap-panaik-kizhangen 

(Tam.),575. 
Nilap-panaik, kizhangu 

(M.), 480. 
Nilika (S.), 498. 
Nili nargandi (H.), 501. 
Nilkanlha (S.), 548, 
Nilltanthi (P.), 474. 
Nilkattai (H. & P.), 

495. 
Nilkumba, 500. 
Nilotpal (S.), 510. 
Nil-sapla (B.), 510. 
Nilufer (Arab. & Pers.), 

586. 



Mm (P., H., B. & Bo.), 

340. 506. 
Nimak (H.), 543. 
Nimb H.O.), 340. 
Nimba (S.), 340, 506. 
Nimgach (B.), 340. 
Nimurdi (Bo.), 113. 

468. 
Niradi-malta, 493. 
Niradi-mutu (M.), 532. 
Niradi-vittulu (Tel.), 

391. 
Nirbisha (S.), 501. 
Nirbisi (H. & B.), 475, 

4S2, 501. 
Nirbrami (N.), 325, 495. 
Nirgandi (H.), 601. 
Nirgari (Bo.), 601. 
Nirguuda (Bo.), 601. 
Nirgundhi (S. & H.), 

537. 
Nirgundi (Bo.), 537, 

601. 
Nirguvi-veru (Tel.), 

5S2, 567. 
Nirmali (M. H. & Bo.), 

531, 396. 
Ninnalli (M.), 497, 582, 

567. 
Niimuli (Bo.), 481. 
Nirmul-neruppu (M.), 

460. 
Nirnockcbi (M.), 537, 

601. 
Nimurdi (Bo.), 466. 
Nii-odi-maLtu (M.), 497. 
Niromali (P.), 493. 
Nh'pulli (M.), 481. 
Nirulli (Kan.), 563. 
Nirungji (M.), 534. 
Ninwarili (Tel.), 601. 
Nirvala (Kan.), 574. 
Nirvanchi (M.), 496. 
Nirvanji (M,), 526. 
Nisan (Bo.), 539. 
Nishadal (B.), 564. 
Nishinda (B.), 537, 601. 
Nishotar (Bo.), 185,499. 
Nisinda (H.), 601. 
Nisomali (S.), 518. 
Nisoth (H.), 499. 
Nirvuli (Tel.), 563. 
Nivadunga (Bo.), 578. 
Noari (B.), 515. 
Nochchi (Tam.), 601. 



Noli-tali-maram (H ) 

463. 
Nona (B.), 461, 402. 
Nonganam pillu (M ) 

511. 
Noonishak (B.), 519. 
Norvisliee (H.), 467. 
Nosbadar (Pers.), 564. 
Noti-tali (M.), 463. 
Nousadar (H.), 564. 
Nueh, 187. 
Nukaehuni (B.), 530. 
Nulle nitisph (Tel.), 602. 
Nima (M.), 508. 
Nunbora (B.), 498. 
Nuni-gatcha (M.), 470. 
Nurma (H.), 493. 
Nuroh (Pers.), 569. 
Nuvvu (Tel.), 594. 
Nuvvulu (Tel.), 594. 
Nyai-pliulonch (P.), 

523. 



Oandak (P.), 476. 
Odiya maram (M.), 511. 
Ogai (P.), 465. 
Oliinkio-kiu (Chin.), 475. 
01, (B.), 461. 
Olancba (Mar.), 565. 
Olang Karai (M.), 486. 
Olatkambal (B.), 261, 

456. 
Olerkirayab (Mar.), 280. 
Olikiryat (Guj.), 280. 
Oman (M.), 472. 
Onkala (Guj.), 272. 
Oodoojati (II.), 501. 
Oomarie keeray (M,), 

524. 
Ooppootravagum (M.), 

541. 
Orilai hamarai (M.), 

498. 
Osadi (Bo.), 45S. 
Osai (Assam), 411. 
Otdhomps (Santh.), 498, 
Oudlm phul (Bo.), 481. 
Ouplatc (B.), 377, 526. 



Pabban (Sind), 586. 
Pabda (B.), 515. 
Paburpani (Bo.), 534. 
Pacbak (B.), 377, 526. 
Paehapat (B.), 518. 
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Pachcba-adavimolla 

(M.), 300. 
Paclicba-ganneru (M.), 

■105. 
Pachchai alari (M.), 

105, 533. 
Pacholi (H.), 518. 
Pada (Bu.), 508. 
Padam (Uriya), 586. 
Padauk (B.), 520. 
Paddam (H.), 520. 
Pade bii'i (Nep.), 589. 
Padel (Bo.), 530. 
Padelon (H.), 543. 
Pade narayanam (M.), 

518. 
Padcr (H.), 530. 
Padma (B.), 586. 
Padma golancka (B.), 

533. 
Padmaka (S.), 520. 
Padma-kasi.a (Bo.), 520 
Padmu-pushkara (S.), 

499. 
Piidri (M.), 530. 
Pahari-keli (P.), 4.73, 

516. 
Paliari-kiretta (H.) 
Paliari nimbu (H 

B.), 123. 
Pakari-pipul (B.), 
Paliaripudina (H.), 
Paidi (Tel.), 578. 
Paidithagara (II.), 
Paillie (M.), 549. 
Paiman (H.), 577. 
Painaira-wel (Smg.), 

570. 
Painipaslia (Malay.), 

601. 
Painipisliin (Tam.), G01 
Pah' (Bo.), 4,90. 
Pakar (H, 
Pakar-mul 
Paklianbed 

526. 
Pakku (M.), 283. 
Pala (II. & Bo.), 485, 

■187. 
Pala (Burm.), 564. 
Palah (Pers.), 305. 
Palai (M.), 480. 
Palak (H. & Bo.), 468, 

330, 578. 
Palak juhi (H.), 322. 
Palam-pasi (M.), 528. 



, 531. 

& 

516. 
507. 

491. 



& B.), 4S0. 
(P.), 530. 
(H.), 177, 



Palandu (S.), 459, 563. 
Palang (B.), 530. 
Palanggini (S.), 505. 
Palanki (S.), -168. 
Palas (H. & B.), 305, 

469, 033. 
Paksa (S.), 305. 
Palas lata (H. & Bo.), 

409. 
Palas pipal (B.), 599. 
Palas piplo (Bo.), 590. 
Palawat (II.), 515. 
Pttlaykirai (M.), 496. 
Palia-kiri (M.), 512, 

588. 
Palita-madar (B.), 487. 
Palit-rnandar (S.), 487. 
Palla (M.), 507. 
Pallacliinta (Tel.), 5S9. 
Palleru-mullu (M.), 408. 
Palo (B. & P.), 599. 
Palupagbel-kalung 

(M.), 50S. 
Palval (H.), 600. 
Palwal (P.), G00. 
Pama, 1S7. 
Pampana (Tel.), 5SS. 
Pumukli (P-), 530. 
Pan (H., B. & Bo.), 

516. 
Panu, (Mal.), 568. 
Panalavauga (M.), 500. 
Panasa (S.), 464. 
Pandharen-kamal (Bo.), 

510. 
Pandhari (Bo.), 479. 
Pandharpbali (Bo.), 

326, 491. 
Pandhra-kura (Bo.), 

326, 496. 
Pandola (Bo.), 534. 
Paneermaya (H.), 319. 
Pangala (Bo.), 517. 
Pangaru (Bo.), 487. 
Pangla (Dec), 511, 518. 
Pangra (H.), 487, 511. 
Panibira (M.), 504. 
Panijama (B.), 525. 
Paui-ki-sanbbalu (H-), 

528, 537, 601. 
Pani lazak (B.), 510. 
Panipkal (B.), 534. 
Pani-pyre (M.), 514. 
Panirak (H.), 505. 
Paniri (Uriya), 566. 



Pani-samalu (B.), 537, 

528, 001. 
Pauksoka (IL), 542. 
Paniyala (B.), 490. 
Piinjin-ka-put (H.), 

402, 
Panjogli (H. & B.), 509. 
Panjuoli (H.), 515. 
Pankauri (B.), 548. 
Pankuslii (B.), 515, 
Piiivlatu (B.), 483. 
Pan-mauri (B.), 172, 

491. 
Piuma (Bo.), 463. 
Panna-rnaram (Tam.), 
568. 

Panner ali (M.), 485. 

Paiinerali (M.), 487. 

Pansra (II.), 477. 

Paiitl (Bo.), 484. 

Panwar (P.), 583. 

Papai (Bo.), 311, 172. 

Papra (PusliLu), 579. 

Paparapuli (M.), 156. 

Papari (II.), 468, 513. 

Papas (P.), 493. 

Papat (Bo.), 513. 

Patala-gandhi (M.), 
373. 

Papaya (II.), 311, 472. 

Papey (B.), 472. 

Papeya (B.), 311. 

Paphor (P.), 252. 

Pappana (S.), 513. 

Pappali (M.), 311. 

Pappara-mulli (M.), 
529, 

Pappayo (M.), 311, 472. 

Pappili-cbakka (M.), 
536. 

Pappu kura (Tel.), 572. 

Papra (H-), 228, 517. 

Papvi (r.), 228, 469. 

Para (H.), 542. 

Parada (S.), 512. 

Paragi (M.), 540. 

Paral (U. & Bo.), 530. 

Paraputty (Tam.), 589. 

Parapalanam (M.), 493. 

Parasikaya (S.), 183, 

497. 
Paras-pipal (H.), 533, 
599, 

Parbata (S.), 545. 

Pardesi dawano (Bo.), 
464. 
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I'art's pipal (B.), 590. 
Pn rbarpangi (Pushtu), 

517. 
Pmijalaka (Bo.), 510. 
Parmgay (M.), 52S, 591. 
Parisa (S.), 533, 599. 
Paijamb (Bo.), 511. 
Paroa (II.), 578. 
Parpudagam (M.), 511, 
Paipadagum (M.), 508. 
Parpalh-gidda (M.), 

510. 
Parpararn (M.), 511. 
Parsaclia-jhada (Bo.), 

5WL 
Parsipu (H.), 599. 
Partanga (M.), 491. 
Pai u (B.), 159. 
Parukire (M.), 519. 
Parul (B,), 531). 
Parupu kire (M.), 572. 
Parusha (S.), J 93. 
Parutti (M.), 493. 
Parvala (S.), 530. 
Parvar (H.), 531, 600. 
Parvai-a (II.), 546. 
Parvata-erauda (S.), 

583. 
Parvati (Bo.), '176. 
Pashana bedaka (S.), 

496. 
Pashauabheda (S.), 

522. 
Pa&han-veda (Bo.), 

492, 526. 
Passrai kecray (M,), 

510. 
Pasupu (Tel.), 576. 
P,U (H. & B.), 478, 545. 
Pata (Tel.), 572. 
Patala (S.), 530. 
Patalagaruda (S,), 478. 
Patalatumbari (Bo.), 

474. 
Patang (H, & B.), 408. 
Patanga (M,), 468. 
Patasiji (B.), 577. 
Pateliay-hyre (M.), 514. 
Patch pan (Bo.), 518. 
Pater (H.), 535. 
Patha (S.), 470. 
Patharclieei (II.), 477. 
Patharsuva (Bo.), 493. 
Pathmapu-lodami (S,), 

499. 
Pathri (Bo.), 502. 



Pathya (S.), 598. 
Pati (U. & B.), 481. 
Pati-karani (Tam.), 

563. 
Pati-kiiram (Tel.), 563. 
PaLik-karam (Mal.), 563. 
Patis (II. & B.), 179. 
Patkairu (H.), 523. 
Patol (B.), 534. 
Patola (S.), 531, 600. 
Patolamu (Tel.), 600. 
Patolu (S.), 600. 
Patrabunga (Sant,.), 

566. 
Patsam (H.), 495. 
Pattakarie (S.), 488. 
Patlanga (H. & B.), 

470. 
Pattarashu (M.), 507. 
PaUon-ki-send (II.), 

577. 
Patu-swa (Nep.), 518. 
Patwa-gkas, (Sanlh.), 

473. 
P&vakkacbedi (M.), 

508. 
Pavana (Bo.), 515. 
Pavra (B.), 536. 
Pavuttay-vayr (M.), 

513. 
Paya (Kuraaou), 459. 
Payana (Malay), 601. 
PaycuHiuti (M.), 121. 
Paymoostey (M.), 463. 
Payra (B.), 546. 
Pazhamunuipala (M.), 

460. 
Peara (B.), 520. 
Peatguli (Bo.), 4S2. 
Pe-altiss (M.), 490. 
Pech (Bo.), 482. 
Peehak (B.), 545. 
Pedaru-bazara (H.), 

543. 
Pedda-gonlru (Tel.), 

581. 
Pedda-jila-kurra (M.), 

172. 
Pedda-manga (M.), 536. 
Pedda-neredu (Tel.), 

577. 
Pedda-palleru (Tel.), 

589. 
Pedd a-yela-kayalu 

(Tel.), 569. 
Peddimari (Tel.), 578. 



Peetamalati (H.), 500, 
Peetumba (M.), 461. 
Peikchiu (Burm.), 590. 
Pekavakai (M.), 532. 
Pe-nalicalli (M.), 507. 
Penali valli (M.), 513. 
Penarvalli (M.), 539. 
Pendari (Bo.), 521. 
Penqnin (Sing,), 565. 
Pentgul (Bo.), 499. 
Penvar-pel (Malay), 

4S8. 
Pepre (M.), 490. 
Pepri (Bo.), 490. 
Perala (Bo.), 520, 592. 
Peramutiver (M.), 513, 

589. 
Pera rattai (M.), 276, 

460. 
Pera-verai (M.), 473. 
Peria-itcbam (M.), 515. 
Perich-chankay (M.), 

515. 
Periya-elattari (Mal.), 

564. 
Pcriya karmi (M.), 528. 
Periyauanka (M.), 518. 
Periya-yelakkay (M.), 

461. 
Periya-yelakhay (Tam.), 

564. 
Perre taykiray (M.), 

499. 
Peni-maddi (M.), 496. 
Pcru-maram (M.), 457. 
Perumbe (M.), 519. 
Perundeicodie (Tam.), 

602. 
Peru-nerunji (M.), 513, 

589. 
Perungayam (M.), 121. 
Peruntulti (M.), 456, 

560. 
Peruvidukol, 465. 
Pes (H.), 549. 
Pesab (II.), 549. 
Pesale (H.), 539. 
Petari (Goa & Bo.), 

436, 534, 560. 
Petlnppu (Tel.) 391. 
Pettlian (Burm.), 484. 
PeLthri (P.), 187, 500. 
Peyara (B.), 592. 
Peyttumatli (M.), 121, 

476. 
Phala kantak (S.), 481. 
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Phalirda (H.), 577. 
Phalsa (T. & B.), 493. 
Phalwara (H.), 467. 
Phanas (Bo.), 464. 
Pkanasa-alanibe (Bo. & 

Culuh), 457. 
Phand (Bo.), 523. 
Pliaphai (P.), 252. 
Pharenda (H.), 577. 
Phashanveiia ,177. 
Phatki (Mar.), 563. 
Phatkiri (Beng.), 563. 
Phausamba (Ind. Baz.), 

468. 
Pliayonii (Burm,), 571. 
Pkenila (S.), 525. 
Philkari (H.), 541, 563. 
Phulahi (P.), 456. 
Pluit (H.), 480. 
Pliuti (B.), 480. 
Pia-sal (B.), 538. 
Piazi (P.), 465. 
Piez (P.) 499. 
Pikharuvil (M.), 456. 
Pikuinkai (M.), 504. 
Pikunkai (Tam.), 5S4. 
Pilaehampa (H.), 507. 
Pila-kaner (H. & Bo.), 

405, 533. 
Piliipazham (M.), 464. 
Pilchi (P.), 597. 
Pile-liar (S.), 568. 
Pilikapas (H.), 476. 
Pilikarbir (P.), 531. 
Piliya-mankena (M.), 

535. 
Pilkhan (H.), 490. 
Piloharle (Bo.), 569. 
Pilpil (Pers.), 591. 
Pilu (S., H. & B.), 525. 
Pilvu (Bo.), 525. 
Pimpal (Bo.), 490, 579. 
Pimpli (Mar.), 590. 
Pimpii (Bo.), 430. 
Pinari-marum (M.), 

474, 530. 
Pinasangam koppi 

(M.), 476. 
Pindra karakkdy (Tel.), 

599. 
Pindalu (S. & H,), 

483, 521. 
Pindaluka (S.), 521. 
Pindar (H.), 479. 
Pindara (S. & H.), 534. 
Pindava (S.), 492. 



Pindi (S.), 521. 
Pindiluka (S.), 536. 
Pin-jari (H.), 533. 
Piiina muJaka (Tel.), 

596. 
Pipal (H.) & Pnuj.), 

190, 516, 570, 590, 599. 
Kpal-buti (P.), 495. 
Pipili (Tel. & Tam.), 

590. 
Pipita (II., B. & Bo.), 

522. 
Piplamol (Nepal), 590. 
Pipli (Bo.), 490, 516, 

590. 
Piplo (Bo.), 579. 
Pippali (S.), 516, 590. 
Pippallu (M.), 516. 
Pippal-yang (H.), 526. 
Pipri (H.), 496. 
Pipul (B.), 516, 579, 

590. 
PipuU-jhun jhun (B.), 

479. 
Pipulka (Bo.), 529. 
Pipur (Bo.), 579. 
Piralu (B.), 521. 
Pirambu (M.), 470. 
Pirandai (M.), 538. 
Pirangi ehekka (Tel.), 

594. 
Pirattikerai (M.), 478. 
Piriengo (Nep.), 588. 
Piriyahalim (Kumaon), 

509. 
Pis (Bo.), 499. 
Pisa (Bo.), 456. 
Pisla (H., B. & Bo.), 

516. 
Pitabhringi (S.), 538. 
Pilakari (Bo.), 600. 
Pitiili (B.), 534. 
Pithari (S.), 403. 
PiLhvan (H.), 535. 
Pitmalli (II.), 500. 
Pitmari (Bo.), 600. 
Pitpapada (H. & Bo.), 

491, 579. 
Pit-papara (H.), 491, 

508, 579. 
Pit-papra (H., Bo. & 

Pushtu), 491, 579. 
PiLsal (B.), 520. 
Pitti (H.), 536. 
'Pittpapra (Bo.), 514, 

586. 



Ptvala-bhangra (Bo.), 

538 
Piy'aj" (B.) & Bo.), 439, 

563. 
Piyal (S., H. & B.), 

469. 
Piyas (Assam), 563. 
Piyaz (H. & Pers.), 

459, 563. 
Plaksha (S.), 489, 490. 
Plashi-valli (M.), 529. 
PlavithiL (M.), 501. 
Podina (H.), 507. 
Podutalai (M.), 504. 
Pogada (Tel.), 585. 
Pogaku (Tel.), 587. 
Poguiilig (Lepeha), 367. 
Poi (H. & B.), 467. 
Pola (H.), 591. 
Poliydrala (Mulav), 389. 
Pollaimvonlu (Tel.), 

594. 
Pomponia (Uriya), 58S. 
Poinushtic (Tam,), 572. 
Pond-gandkari (Sauth.), 

460. 
Pongnyet (Bur.) 509. 
Ponna-chettu (Tel.), 

569. 
Ponnan-kottai (M.), 

525. 
Ponkoranti (M.), 524. 
Popli (Bo.), 512. 
Poprang (P.), 492. 
Porash (B.), 533, 599. 
Poris (Tam.), 599. 
Poroh (M.), 490. 
Porush (H.), 599. 
Poshkar (Kash.), 527. 
Postakatol (M.), 513. 
Postalcy-kaian lagerai 

(Bo.), 538. 
Postil (Kash.), 598. 
Potal (B.), 534. 
Potala (Bo.), 531, 600. 
Polaki (S.), 467, 560. 
Potari (B.), 456. 
Potaii (M.), 501. 
Pothondi (M.), 530. 
Potlunu (Sing.), 591. 
Potol (B.), 600. 
PoUaigummadi (M.), 

480. 
PotU-dunipa (Tel.), 580. 
Potti-luppu (Tam.) 

591. 
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Pot.ti-dumpa (Tel,), 

580. 
PoUi-galli-gista (M.), 

■W!). 
Povale (M. & Bo.), 

546. 
Pi-asaram (Bo.), 589. 
Pmsarini (S.), 499, 

589. 
Prashni (Bo.), 516. 
Pravala (S.), 516. 
Prayam (M.), 580. 
Prishni parni (S. & 

Bo.), 535. 
Priya-darsa (Ind.Baz.) 

479. 
Priyangu (S., H. & 

B.), 520. 
Prosarani (S.), 512. 
Prosliti (S.), 545. 
Punrasu (Tam.), 599. 
Puchapayaru (M.), 514. 
Pudel (M.), 534, 600. 
Pudina (B., Bo. & H.), 

187, 507. 
Pudu (H.), 537. 
Pugu-phalarn (S.), 283. 
Pugai-ilai (M.), 510, 

5S7. 
Puis-tarinai (M.), 548. 
Pukayila (Malay), 587. 
Pulan-kizlianga (M.), 

481. 
Pulavayr-pultay (M.), 

515. 
Puli (Tam.), 597. 
Pulichevidu (M.), 499. 
Puli-perandai (M.), 538. 
Puliyam-pazham (M. & 

Tam.), 532, 597. 
Pulhvri (M.), 5B7. 
Pumagamu (Tel.), 
569. 
" Pu-mavam (M.), 526. 
Pumi chakarei (M.), 

500. 
Punaikkali (M.), 508. 
Punaka-pundu (M.), 

524. 
Puuang cliarnpa (B.), 

460. 
Punarnaba (B.), 300, 

468. 
Punarnavi (S.), 534. 



Pmiatsu (M.), 536. 
Pmigam maram (M.), 

366, 51S. 
Pun g-m a-1 h e i n g 

(Burm.), 468. 
Punk (H.), 477. 
Punnag (S. 8r B.), 

470, 510, 569. 
Puuiniga (S.), 569, 170. 
Pnmiagam (M. & T.), 

4.70, 569. 
Punti niaclih (B.), 545. 
Purabha (Tam.), 5S9. 
Puraska-maram (M.), 

333. 
Purbia (Bo.), 594. 
Purhali-hulla (Kan.), 

5G5. 
Pui'purnytimur (Nep.), 

539. 
Pursung (Tam.), 599. 
Purtuk (H.), 165. 
Purvarasam (Tam.), 

599. 
Pushiiii (M.), 480. 
Pusiur, 472. 
Putajan (Bo.), 521. 
Pulika (S.), 467. 
Pulikaranja (S.), 307. 
Putloo-puchi (M.), 454. 
Putra-juvi (M.), 490. 
Pulranjrva (S. & B.), 

486, 521. 
Putta-podara-ejarala 

(M.), 536. 
Putty (H.), 543. 
Puvati (M,), 510. 
Puvenagah, 526. 
Pya-ya (Burm.), 584. 
Pylee (M.), 498. 
Pyintagar-nc-thi 
Burm.), 593. 



Qakilake-kalan (Pers.), 

564. 
Q a k i 1 h a h e-kibar 

(Arab.), 504. 
Qasab (Arab.), 568. 



Racha neredu (Tel.), 
577. 

Racta-vinda-cliada (S.), 
i 488. 
I Ragha (Kumaon), 560. 



Bahu (H.), 547. 

Rai, (Bo. & Tel.), 568, 

579. 
Rai (II.), 568. 
Raiga (Tel.), 576. 
Raijaman (H.), 4S7. 
Raila-balia (Saiitli.), 

467. 
Rai-sarisha (B.), 568. 
Raitung (H.), 523. 
Rajaadana (S.), 460. 
Rajadani (S.), 507. 
Rajamaska (S.), 537. 
Rajan (Bo.), 507. 
Rajanigandha (S. & 

B.), 518. 
Rajaputrika (S.), 515. 
Rajata (S.), 541. 
Rajavaral (Bo.), 542. 
Rajkaskdtaki (S.), 504. 
Rak tachandana (S., II., 

B. & Bo.),^520. 
Raktachitraka (S.), 

364. 
Raktahohinda (Bo.), 

513. 
Rakta-jhav (B.), 532. 
Raktakamal (B. & 

Bo.), 510. 
Raktakambal (Bo.), 

458. 
Rakta kanehan (B.), 

467. 
Raktalu (S.), 484. 
Raktauag (S.), 542. 
Rakta pita (B.), 536. 
Raktaposta (S.), 513. 
Rakta rohida (M. & 
Bo.), 461, 518, 522. 
Rakta-shikha (S.), 364. 
Rakla-Lil (B.), 594- 
Raktavalli (S.), 536. 
Raktocliitra (B.), 364. 
Raklolpal (S.), 510. 
Rakto-pui (B.), 467. 
Rai (Bo.), 536, 601. 
Ralla Sunnamu (Tel.), 

569. 
Ralli (Sanlh.), 590. 
Rama tulasa (Bo.), 

511. 
Rambal (Bo.), 490. 
Rambana (Bo.), 535. 
Ram-begim (B.), 528. 
Rambhd (S. & Siug.), 
509, 585. 
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Rametha (Bo.), 502. 
Kami (M.), 502. 
Ram lirabu (Bo.), 503. 
Ramphal (Bo.), 462, 

509. 
Ramsalik (B.), 544. 
Ramsar (H.), 524, 536. 
Ram sita (M.), 462. 
Ramtil (H. & B.), 494. 
Ram tulshi (B.), 511. 
Ranabheri (M.), 503. 
Randchapadavali 

(Bo.), 600. 
Rananiba (Bo.), 504. 
Rana-vara (Sing.), 571. 
Ranbkendi (Bo.), 533, 

599. 
Ranehimani (Dec), 

461. 
Randlnmi (B.), 472. 
Raiidraksba (Bo.), 53S. 
Rang (H.), 543. 
Rang-alu (B.), 49S. 
Rangan (H. & B.), 499. 
Rangan-ki-bel (H.), 

521. 
Ranghevada (Bo.), 481. 
Ranhald (Bo.), 480. 
Ranparul (Bo.), 534, 

600. 
Bau phanas (Bo.), 463. 
Rani pliul (Sanlh.), 518. 
Ranshewra (Bo.), 527. 
Rasagadi-manu (H.), 

529. 
Rasa gandha (S.), 567. 
Rasan (Pers. & Arab.), 

498. 
Rasehva (Nep.), 47S. 
Rasgandlia (S.), 466. 
Rasna (M.), 524, 536. 
Rasuli (B.), 273, 459. 
Ratalu (H. & Bo.), 484, 

49S. 
RaLanibu-Sala (Bo.), 

850. 
Ratanjot (H.), 461, 

511. 
Ratan-purus (H.), 498. 
Rati (H.), 262. 
Ratianjog (P.), 462. 
Ratkihuri (Sing.), 561. 
Ratna gandi (M.), 470. 
Ra.toba.val (Bo.), 456. 
Ratolia (Bo.), 504. 



Rat patha (Kumaon), 

459. 
Ratrinta (M.), 529. 
Rottanjot (P.), 519, 

537, 5S3. 
Ratolia (Bo.), 504. 
Ratun (B.), 584. 
Rawan (P.), 502. 
Rajika (S.), 56S. 
R;ivi (Tcl.), 579. 
Rayan (Mar.), 568. 
Rechanaka (S.), 338, 

505. 
Regmalii (P.), 549. 
Rehi (II.), 470. 
Renuk (S.), 516. 
Renuka (B.), 516. 
Resliam na potan 

(Bo.), 545. 
Retsa-maram (M.), 

539. 
Rcvandehini (H. & B.), 

235 522. 
Rlieiichini ' (H. & B.), 

235. 
Rhetsa-maram (M.), 

530. 
Rhi (H.), 516. 
Ringani (Bo.), 529. 
Ringni (Bo.), 596. 
Riong (B.), 506. 
Ritha (H., B. & Bo.), 

455, 525, 546. 
Rikhai (P.), 598. 
Riti (Sing.), 462. 
Roghane kunjad 

(Pers.), 594. 
Rohan (H., B. & Bo.), 

529. 
Rohir'a (P.), 532. 
Robita (S.), 547. 
Rohitaka (S.), 461. 
Rolmna (S.), 529. 
Rojmari (Bo.), 457, 

562. 
Roiida-patti (M.), 533. 
Roshunia (B.), 530. 
Ruba-barik (B.), 528, 

595. 
Rudrajata (S.), 566. 

463. 
Rudrak (H.), 486. 
Rudrakai (M.), 486. 
Rudraksh (Bo.), 486. 
Rudrakslia (S.), 4S6. 
Rudrakya (B.), 480. 



Rudranti (H. & B.), 

479. 
Rugtrora (H. & Bo.), 

532. 
Ruliimula (Cutcli & 

(Juz.), 560. 
Rui-niaclih (B.), 547. 
Rukh-alu (Bo.), 501, 

522. 
Rumbai (P.), 578. 
Rumadi (Bo.), 57S. 
Rumi-mastuiigi, (B.), 

516. 
Bumi Mastiki (H.), 

516. 
Rusmari (H.), 523, 
llutthrakshaiii, 4SG. 



Saatar (Ind.Baz.), 539. 
Sabajhi (Sind,), o87. 
Sabbajaya (II.), 471. 
Sabuni (B.), 526. 
Sabza (Bo.), 511, 587. 
Sabzali (H.), 511, 587. 
Sacpin (Burm.), S87. 
Sadiib (II.), 524. 
Sada diandali (B.), 

241, 525. 
Sadah-dliatura (H.), 

127, 482. 
Sada mandi (Bo.), 48G. 
Sadul-Kou (B.), 506. 
Safeda (P. & Bo.), 519. 
Safeda-Bvusali (Mar.), 
Safed babul (B.), 456. 
Safed bahman (Ind. 

Baz.), 473. 
Safed diandan (H.), 

241, 525. 
Safed damar (II.), 536. 
Safedind (II.), 583. 
Safed kaddu (H.), 480. 
Safed kikar (H.), 456. 
Safed musli (H.), 474. 
Safed savara (Bo.), 

487. 
Safed simool (H.), 487. 
Safed siris (H.), 459. 

566. 
Safran (Bom.), 316. 
Sag.-angur (H,), 66, 

465. 
Sagapu (M.), 497. 
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Sagara gota (Bo.), 470. 
Sagaragoth (Bo.), -170. 
Sagonu (H.), 508. 
Siigovani (H.), 576. 
Sagur-ghola (Bo.), 307. 
Sagwan (Mar.), 598. 
Sahadevi (S. & H.), 

536. 
Sahadevi bari (H.), 

529. 
Sahajna (H.), 344. 
Sahi (P.), 584. 
Saindhava (S.), 512, 

543. 
Saingach (B.), 507. 
Sajina (B.), 314. 
Sajjikhar (II.), 543. 
Sajilah (H.), 508. 
Saka (S.), 582. 
Sakena (H,), 49S. 
Sakhotaka (S. & H.), 

530. 
Sakkarei-vellei-kelangu 

(M.), 498. 
Sakmunia (II., Sind, 

Arab. & Pers.), 574. 
Sal (S., H., B. & Bo.), 

527 
Salab (H., Pers. & 

Arab.), 588. 
Salad (B.), 501. 
Salap (H.), 512, 588. 
Salbia sefakuss (H.), 

525. 
Salpani (B.), 483. 
Salap misri (II. & B.), 

512. 
Salepmissri (B.), 512. 
Sale-bin (Burm.), 592. 
Salib misri (P.), 487. 
Salum (Bo.), 487, 512. 
Samahi (H.), 00]. 
Samaudar-ka-pal (H.), 

402. 
Samaudai--ka-put (H.), 

403. 
Samar (Bo.), 511. 
Sambar (H.), 483. 
Sarobera s>inga (S.), 

545. 
Sambrani-dieltu (M.), 

825. 
Sami (Bo.), 507. 
Samp-ki-kumb (P.), 

4G3. 
Samsee (S.), 507. 



Samoii-ne (Burm.), 587. 
Samudra (M.), ^467. 
Samudra pad (S.), 467. 
Samudra pkal (B.), 467. 
Samudra pliala (Bo.), 

407. 
Samudraphena (S.), 

548. 
Samutra pullam (M.), 

467. 
San (S., H. & B.), 

479. 
Sana-e-hindi (Arab.), 

87. 
Sanaparni (S.), 520. 
Sanapuspi (S.), 479. 
Sanbhalu (II.), 601. 
Sandam (H.), 4S2. 
Sandan (M,), 512. 
Sandarus (Ind.Baz.), 

533. 
Sandkooti (H.), 529. 
Sanga (Bo.), 344. 
Sanggye (P.), 527. 
Sangkha phuli (II.), 

471, 537. 
Sanipat (S., H. & Bo.), 

526. 
Sanjirahat (S.), 541. 
Sanjna (P.), 344. 
Sanka (M.), 549. 
Sankarjata (B.), 535. 
Sankh (B.), 550. 
Sankha (M.), 550. 
Sankha palita (Bo.), 

531. 
Sankha puspi (II.), 

471, 489. 
Sankha vislia (S.), 541. 
Sankhya (H.), 541. 
Sanki til (B.), 594. 
Sanklee (P.), 477. 
Sant (M.), 300, 468. 
Santag (Bo.), 479. 
Santara (P.), 572. 
Sanwak (H.), 513. 
Saonf (H.), 221, 515. 
Sap (B.), 549. 
Saphed-musli (Guz.), 

566. 
Sapheta-musali (Bo.), 

465. 
Saphuri kumra (B.), 

480. 
Sapota (H. & B.), 457. 



I Sappal-lup-pu (M.) 

406. 
Sapsendi (Mar.), 281. 
Sapta parna (S.), 460 

278. ' 

Saptala (S.), 456. 
Sar (B. & Bo.), 524. 
Sara (H.), 480. 
Sarado (Bo.), 541. 
Sarah (Arab.), 470. 
Sarahati (H.), 511. 
S aral (H.), 223. 
Sarala (S.), 223, 516. 
Saral pakhi (S.), 544. 
Sarapuukha (S.), 191, 

532. 
Sarapakhuja (S.), 481. 
Sarpagandha (S.), 373, 

522. 
Saras (B.), 544. 
Sarasa (S.), 544. 
Sarpakliya (S.), 483. 
Sarpakshi (S.), 511. 
Sarpavisha (S.), 439. 
Sarpuna (Bo.), 469. 
Sariqun (Arab.), 59. 
Sariva (S.), 497. 
Sarivau (H.), 483. 
Sarjikakshara (S.), 513. 
Sarkanda (P.), 524. 
Sarkarei-vallei (M..), 

498. 
Saroli (P.), 459. 
Saruboke (Bo.), '18Q. 
Sarpa (S.), 549. 
Sarphankha (H. & Bo.), 

532. 
Sarpuna (Bo.), 470. 
Sarson (H.), 568. 
Sarvayaja (S. & B.), 

471. 
Sasaka (S.), 547. 
Sasyaka (S.), 541. 
Satakuppi (M.), 218, 

514. 
Sata muli (B.), 465, 

566. 
Satap (Bo.), 524. 
Satapatri (S.), 523. 
Satapushpi (S.), 218. 
Salavari (S. & H.), 

465, 566. 
Satbalon (P.), 518. 
Satgilo (P.), 599'. 
Sathi (P.), 525, 393. 
Sathra (II.), 512. 
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Sati (S.), 481. 
Saut (Bo.), 588. 
Sauma (H.), 588. 
Sauna-assar (Bo.), 588. 
Saurab (Sans.), 316. 
Sauril (H.), 221. 
Savaramith (H.), 548. 
Savirela (H.), 512, 389. 
Siiwala (H.), 536. 
Saya (M.), 511. 
Sa yo mai (Bumi.), 

591. 
Sedhalon (H.), 5-13. 
Scheloo (S.), 475. 
Soim sapa (S.), 539. 
Sebe (Kan.), 592. 
Seesaka (S.), 542. 
Segapu (Tam.), 582. 
Segapu-muuthaTi (M.), 

-167. 
Segumkati (Bo.), 483. 
Segun (II. & B.), 532. 
Segva (H.), 344. 
Sehud (H.), 488. 
Selnuid (II.), 577. 
Scids-huruf (Ind.Baz.), 

528. 
Selupa (M.), 486. 
Sempagun (M.), 507. 
Sen dhi (H. & Dee.), 

539. 
Sensarpal (P.), 465. 
Sephalika (S. & B.), 

505. 
Serdi (Bo.), 524. 
Seri (H.), 493. 
Serigally-gisla, (M.), 

479. 
Sevala (Bo.), 485. 
Sevar (Bo.), 515. 
Sewar (Bo.), 522. 
Shab ]U (Burni.), 590. 
Shadabnri (B.), 527. 
Sliada kumra (B.), 480, 
Shadaphul (Bo.), 537. 
Sbadlmrak-kalli (M.), 

488. 
Shafri (P.), 531. 
Sbahasfaram (Arab.), 

587. 
Shabdevi (H.), 471. 
Shahtarah (Pers. & 

Pustu.), 570. 
Shair-ul-gin (Arab.), 

562. 
Shajna (II.), 344. 



Shajnah (H.), 344. | 

Shajralur rumm&n 

(Aiiib.), 592. 
Shakanariipillu (M.), 

462. 
Sbakakul (H.), 566. 
Shakar-al-lighal (Pers.), 

470. 
Sbakardana (P.), 477. 
Shakar-kund (H. & P.), 

498. 
Sbakarpitan (H. & P.), 

488. 
Shakhapatita (B.), 541. 
Shakkan-kirai (M.), 

524. 
Sha'l '(B.), 509. 
Shalamisri (M.), 512. 
Slmllaki (S.), 469. 
Slnillattu (B.), 501. 
Shdlmali (S.), 508. 
Shalparni (S. & Bo.), 

483. 
Shalshi (Nep.), 521. 
Sliama (Arab.), 571. 
Sbambhalu-ka-buj (H.), 

516. 
Shambirani (M.), 523. 
Sliami (B. & Bo.), 519. 
Shampang (M.), 507. 
Shamuddira-pachchai 

(M.), 463. 
Shanmke (P.), 597. 
Slianal (M.), 479. 
Shandanak-kattai (M.), 

241, 525. 
Shankeshvara (Bo.), 

53S. 
Shankha (S. & Bo.), 

519. 
Shankhapushpi (H.), 

485. 
Shankha valli (Bo.), 

4S9. 
Shaushobai (Pusto.), 

514. 
Shavun-nay (M.), 534. 
Shasaung (Burma.), 

578. 
Sliatamnli (S. & B.), 

465. 
Shalapuspi (S.), 514. 
Sliata -vali (Mal.), 5BG. 
Shatavari (Bo.), 465, 

566. 
Sbatavari (Guz.), 566. 



Shatawar (H.), 453. 
Sliatra (Bo. & Pers.), 

579. 
Sliavaka (S.), 597. 
Shayrang (M.), 385, 

527. 
Shazavn-mma (Burm.), 

578. 
Sheduri (Punj.), 581. 
ShekakuL (Iiid.Baz.), 

333. 
Sheloo (S.), 47S. 
Sliembara-valli (M.), 

538. 

Shcin-manim (M.), 529. 
Shenimuli (M.), 467. 
Sheneliandauam (M.), 

520. 
Shendri (Bo.), 888, 4G8, 

505. 
Skenkoltai (M.), 385. 
Slieora (B.), 530. 
Shepbalika (S. & B.), 

510. 
Sliera (Bo.), 488. 
Sheras (Bo.), 537. 
Shetapuspa (S.), 221, 

515. 
S hevenar-vay ambu 

(M.), 498. 
Sliewa (P.), 504. 
Skewim (Bo.), 493, 581. 
Shiab-kanta (H. & B.), 

507. 
Sliiajira (H.), 80, 472. 
Shialkanta (P.), 286. 
Shih (Pers.), 59. 
Shika (M.), 456. 
Shikam-daridha (Pers.), 

851. 
Skikka-niulam (S.), 482. 
Skimai-agiti (Tam.), 

571. 
Shimai-azha-vanai-virai 

(M.), 317, 514. 
Sliimai chamantipu 

(M.), 462. 
Sbimai-champantipu 

(Tam.), ."65. 
Shimai-eluppai (M.), 

437. 
Sli imai-k arpuram-jlku 

(M.), 507. 
Shimai-kich-chilik 

"Kishangu (M.), 494, 

581. 
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Shimai-madalai-virai 

(M.), 481, 5-il. 
Shimai shombu (M.), 80, 

472, _ 
Shimai-velvelam (M.), 

45IJ. 
Shimaiya-viri (M.), 498. 
Sliima-jevanti piira- 

hapam (Mal), 4G5. 
Shiaibi (S.), 484. 
Shime-ugase (Kan.), 

571. 
Sliime-sliyemantige 

(Kau.), 5G5. 
Shindil-kodi (II.), 533, 

599. 
Shindil-shakkarai 

(Tam.), 599. 
Siuga-da (Bo.), 534. 
Shingar (B.), 481. 
Shirig slmpa (S.), 482. 
Shiragam (M.), 82, 480. 
Slrirat kuchchi (M.), 

280. 
Shiri-sam (Tel.), 597. 
Shirporanajaya (S.), 

5 '57 
Shiruket (M.), 519. 
Shirukuruuja (M.), 

494. 
Shiru-nari-vengayam 

(M.), 252, 527. 
Shiru-noch-chi (Tam.), 

601. 
Shiru-shavakku (M.), 

532. 
Shiruvavili (Tel.), 601. ' 
Shiulik (H.), 485. 
Shivadai (M.), 185, 

499. 
Shivappu-atru- 

shavukku (M.), 532. 
Shivappu-kashuruk- 

viral (M.), 496. 
Shivappu-postaka ehedi 

(M.), 513. 
Shivappu-vasla-kire 

(M.), 467. 
Shivappu-neUi (M.), 

515. 
Shivapu-kasharu-virai 

(M.), 507. 
SMva's-ml (S.), 498. 
Shiwali (B.), GOl! 
Shombu (M.), 172, 221, 

491, 515. 



Shora (Pers.), 591. 
Shorakai (M.), 501. 
Shoraktri (S.), 542. 
Shor gar (Pers.), 597. 
Shori (B.), 481. 
Shothaghni (S.), 300, 

108. 
Sh-ouniz (Arab.), 587. 
Shrimdri gida (Kan.), 

560. 
Shubi (Arab.), 218. 
Shudi (B.), 583. 
Sliuk-diind (H., B., P. 

& Bo.), 594. 
Shulundu-kora (M.), 

499. 
Shumak (M.), 470. 
Shumeo (S. & B.), 255. 
Shunkha-pushappi 

(Bo.), 471. 
Shveta-barbura (S.), 

456. 
Sliwet-huli (B.), 539. 
Shwet sursha (B.), 487. 
Shyamaka (M.), 513. 
Siah-chob (Pers.), 478. 
Siakul (B.), 540. 
Siali (H.), 521. 
Shiami-madalai-viral 

(M.), 478. 
Sial-kaala (H. & B.), 

463. 
Siddartha (S.), 487. 
Siharu (H.), 510. 
Sij (B.), 488, 577. 
Sikuar (Santh.),' 535. 
Siktha (S.), 545. 
Sikyombola (Santh.), 

479. 
Sila (Kash.), 521. 
SilajatU (B.), 432. 
Silajit (H., B. Sz Dec), 

432, 531, 541. 
Silajita (H., B. & Bo.), 

432, 341. 
Silaras (H., B. & Bo.), 

432, 4(50, 504. 
Silavalka (S.), 513. 
Silhakea (S.), 504. 
Sim (H.), 484. 
Sirna avisi (Tel.), 579. 
Sima-cliamanti- 

purspam (Tel.), 565. 
Sima-goronLi-vittulu 

(M.), 847. 
Simak (P.), 387. 



Sinder-wani (Bo.), 48x 
Sindiif (B. & Bo.), 

542. 
Singavota (Bo.), 514. 
Singe jerahata (H.), 

543. 
Singhara (H., B. & 

(M.), 534. 
Singi (B.), 549. 
Sinnunaram (M.), 457. 
Sinth (Kash.), 571. 
Siora (H.), 530. 
Sip (P.), 545. 
Sipi (H.), 548. 
Sir (Bo.), 5S1. 
Siran (H.), 459. 
Siris (IL, B. & Bo.), 

459. 
Sirooseroopadi (M.), 

508. 
Sirru-pulay-vayr (M.), 

458. 
Sir-sia-pershani (Pers.), 

562. 
Sirulali (M.), 499. 
Sis (H. k B.), 479. 
Sisa (H.), 542. 
Sis-mulia (Bo.), 1 462. 
Sissu (Bo. & M.), 482. 
Sisu (H. & B.), 482. 
Sitama-purgonalu 

(M.), 481. 
Sita-palam (M.), 462. 
Sita-phat (H.), 462. 
Sitruti (H.), 494, 581. 
Sitlriipakdi (M.), 488. 
Siya-danah Pers.), 587. 
Siyah-daru (Afg.), 587. 
Siyah musli (H.), 462. 
Siyembela (Sing.), 597. 
Skimai-shadavari (M.), 

465. 
Sneha phala (S.), 594. 
Snuhi (S.), 488, 577. 
Sobhanjana (S.), 344, 

508. 
Sohaga (H., B. & P.), 

541, 595. 
Sohikire (M.), 172. 
Soi (Kash.), 218. 
Sojna (Bo.), 344, 508. 
Soltraj (H.), 481. 
Soma (S. & Bo.), 526. 
Somalata (S.), 524. 
Somaraji (H,), 589. 
Somavalkham (S.), 490. 
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Somavalli (S.), 599. 
Somlala (H. & B.), 525. 
Somraj (S., H. & B.), 

409, 536, 
Sona (B.), 512, 541, 

588. 
Sonagarvi (Bo.), 50S. 
Sona mukhi (B.), 87, 

472, 542. 
Sonchal (H.), 543. 
Sontliili (B.), 470. 
Sonf (Bo.), 221, 515. 
Sonkhaii (Berar.), 456. 
Sonp (H.), 172. 
Sont (H.), 172. 
Soolpha (B.), 514. 
Sopari (B.), 283, 463. 
Sora (H. & B.), 542. 
Sorinjan (H.), 125. 
Sosun (H.), 583. 
Soubira (S.), 540. 
Sourabhi-mmba (S.), 

509. 
Soya (II.), 218, 514. 
Soyabean. (Eng.), S28. 
Sow (H.), 218. 
Spang-jha (Pers.), 519. 
Spali kari (S.), 541. 

Sphati kari (S.), 570. 

Sribati (S.), 509. 

Srigala-kantaka (S.), 
286, 463. 

Srigdla kali (S.), 540. 

Sringi (S.), 549. 

Sriphal (S.), 269, 458. 

Sripnari (S.), 581. 

Srotanjana (S.), 541. 

Sthula granlhi (S.), 
539. 

Subali (M.), 475. 

Subkar (S.), 464. 

Sudab (P.), 488. 

Sudarsana (S.), 533. 

Sudba (S.), 541. 

Sudkaksliara (S.), 541. 

Sudhimudi (B.), 48«. 

Sufaid mitti (H.), 541. 

Sufeda (H.), 542. 

Sufeddamar (H.), 601. 

Sufed murgha (H.), 473. 

Sufed-musli (H.), 566. 

Sufed pathar (H.), 541. 

Sufed-sanbhalu (H.), 
601. 

Sugandh (B.), 598. 



Sugandha bacha (B.), 

460. 
Sugandha bala (II.), 

513. 
Sugandha-muripha (S.), 

227, 516. 
Suhaga (B.), 595. 
Sujna (Bo.), 341, 508, 

520. 
Suka (S.), 548. 
Sukali (S.), 545. 
Sukasa ,S.), 480. 
Sukhchain (H.), 366. 
Sukh-darsan (H. & B.), 

479. 
Sukkapdt (Bo.), 466. 
Sukrapuspita (S.), 493. 
Sulegi (Burm.), 589. 
Sulpha (B.), 218. 
SulLana (H.), 468. 
Sumali (P.), 470. 
Siunbululhind (Arab.), 

586. 
Sumek (Bo.), 352, 523. 
Sumla (P.), 292. 
Sumok (B.), 55, 523. 
Sum suni. (B.), 594. 
SunbulutLib (Pers.), 586, 
Sundara-baudinika 

(M.), 537. 
Sunday-kiray (M.), 510, 

Sungai (Kash.), 598. 

Sungam-uhedi (M.), 
(M.), 466. 

Si'mna (TeL.), 569. 

Sung-niasrie (B.), 487. 

Sunwar (H.), 522. 

Supari (H. & B.), 283, 
463. 

Suphadie-khus (H. & 
B.), 252, 527. 

Supyari (H.), 287. 

Surajavurta (S.), 494 

Surajmaki (Bo.), 495. 

Snrajmuklii (H. & B.), 
495. 

Surangi (Mar.), 569. 

Surapiidi (M.), 502. 

Sura saruiii (H.), 51>5. 

Surasa-varisliaha (S.), 
537, 601. 

Surati sormanmkai 
(Bo.), 473. 

Suibuli (B.), 511. 

Suriamukhi (S.), 495. 

Suringi (Bo.), 510. 



Surinjan 477. 
Sm-iua (U.), 542. 
Surmainil (B.), 498. 
Surmoyi (II.), 319. 
Surpano-eharo (Bo.), 

502. 
Surpunka (H.), 569. 
Surya-pathrasa 309. 
Sushavi (S.), 508. 
Sutr-sowa (B.), 509. 
Sutti (Bo.), 581. 
Suvarna (S.), 541. 
Svarnaiui (B.), 500. 
Svarnajuthika (S.), 

500. 
Svarna vanga (S.), 543. 
Svctakanchan (S.), 467. 
Svetashalmali (S.), 

487. 
Svetasbimool (B.), 487. 
SyeLaaurasa (S.), 601. 
Swadu (Bo.), 490. 
Swanjan (P.), 601. 
Swarnakshira (S.), 476. 
Swarnamakshika (S.), 

542. 
Swet-berela (H. & B.), 

528. 
Swet eliaudau (S.), 525. 
Swet gulab (H.), 523. 
Swet murgha (H.), 473. 
Swet, padma (B.), 510. 
Syamdlian (B.), 513. 
Syonaka (S.), 512, 58S. 



Tiid (Gusi.). 568. 
Taddo (M.), 521. 
Tadi (TeL), 59S. 
Tadrelu (P.), 466. 
Taen (M.), 547, 584. 
Tagar (S., H., B. & 

Bo.), 255, 531. 
Tagara (S.), 255, 536. 
Tagarai (M.), 473. 
Taggar (H. & Bo.), 464, 

536. 
Tagar ganthoda (Bo.), 

255 536. 
Tainpuclili (M.), 494. 
Taivela (M.), 491. 
Taj (Bo.), 117. 
Takadasiugi (Bo.), 523. 
Tatapan (B.), 516. 
Taknli (Bo.), 482. 
Takshaklia (B.), 549. 
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Tal (B. & Sing.), 469, 

068, 59 1. 
Tala (S.), 568. 
Taksi (Guz.), 588. 
Talal-mad (Mar.), 5G8. 
Tale (Santai.), 568. 
Talinikhdna (Bo. Mar.), 

ssa. 

Talipanai (M.), 478. 
Talibapatra (S.), H. & 

B.), 456, 560. 
Talisha (S.), 490. 
Talispatvi (H. & M.), 

490. 
Talmakhana (H. & 

Bo.), 497, 582. 
Talmulika (S.), 480. 
Taltar (H.), 469, 568. 
Talum (M.), 513. 
Tamiik (B.), 510, 586. 
Tamaku (H.), 510, 587. 
Tamal (S., H. & B.), 

491. 
Tamal (S.), 475. 
Tamalapaku (M.), 849. 
Taman (Bo.), 501. 
Tamara (Malay.), 586. 
Tamara valli (S,). 515. 
Tamarta (M.), 466. 
Tiimba (Bo. & H.), 503, 

542. 
Tambaku (Bo.), C10, 

587. 
Tambal (Pers.), 349. 
Tambri-dupari (Bo.), 

514. 
Tambul (B.), 283, 539. 
Tambula (S. O.), 349, 

516. 
Tamida (M.), 486. 
Tamkai (Tam.), 598. 
Tiimra (S.), 542. 
Tan (Burm.), 568. 
Tanaku (M.), 476. 
Tanba (M.), 477. 
Tanbdk (Arab.), 587. 
Tanbaku (Pera.), 587. 
Tanbol (Arab.), 319. 
Tandi (Tel.), 598. 
Tandi-ekato-marak 

(Santai,), 589. 
Tandi-jhapni (Santh.), 

540. 
Tandi londa (Tam.), 

rm. 

Tandra (Tel.), 59S. 



Tandula (Bo.), 512. 
Tanduliya (S.), 460. 
Tangedu (Tel.), 571. 
Tani (Tam.), 598. 
Tanikoi (Tam.), 598. 
Tan-kana (S.), 595. 
Tankan-ldiar (Bo.), 

593. 
Tank'ari (S.), 515. 
Tannik-kay (Tam.), 

598. 
Tanum (Burm.), 576. 
Tapkote (Bo.), 535. 
Tarali (H.), 589. 
Taramira (H.), 487. 
Tarbuz (H.), 476. 
Tarmuj (B.), 470. 
TaTmuli (B.), 473. 
Taro (B.), 460. 
Taise kotap (Santh.), 

494. 
Tarulata (B., 499. 
Tarwar (H. & B.), 472. 

571. 
Tatara (H.), 501. 
IViti-chcttu (Tel.), 568. 
Tatrak (II.), 523. 
Tatri (H.), 523. 
Tattu dattura (P.), 127, 

463, 482. 
Taltumia (C. P.), 588. 
Tatwen (P-), 464. 
Taulata (B.), 495. 
Tavakhir 496. 
Tavakhira (Bo.), 480. 
Tavakshiri (S.), 480. 
Tavkil (Bo.), 505. 
Tazak-tsun (Kash.), 522. 
Tanivada (Mar.), 571. 
Taravadagide (Kan.), 

571. 
Teeta (P.), 592. 
Tejmal (H.), 539. 
Tejpal (B.), 475. 
Tekata sij (B.), 488. 
Tekku (Bo.), 532. 
Tekkumaram (Al.), 532. 
Tektasak (B.), 479. 
Telakucha (B.), 313, 

474. 
Tclenimakhi (H.), 543. 
Tel-kodukki (M.), 495. 
Tella-damaru (Tel.), 

601. 
Tella-moluku (M.), 512. 
Telia varinka (M.), 490. 



Telk-vavili (Tel.), 601. 
Temra (B.), 484. 
Tendu (H. & Bo.), 

484. 
Teng (B.), 524. 
Tennai (M.), 527. 
Tentui (B.), 532, 590. 
Tentnli (Uriya.), 597. 
Teori (B.), 185. 
Terada (Bo.), 498. 
Tessul (Bo.), 539. 
Tesu (H.), 305. 
Tetan-kottai (M.), 531, 

596. 
Teltian (Tam.), 590. 
Tetu (B.), 512, 588. 
Thab-nal-dau (Burm.), 

491. 
Thali-kirai (M.), 499. 
Thana (Tel.), 598. 
Thawdra (Tel.), 598. 
Thanella (H.), 492. 
Thaner (kumaon.), 598. 
Thani (Tam.), 598. 
Thanthapala (M.), 538. 
Taavra (M.), 493. 
Thaubaya (Burm.), 

572. 
Thelu-kodi (M.), 508. 
Thengan (Burm.), 496. 
Thilc-ehana (B.), 502. 

Thinduka (S.), 484. 

Thitlipaloo (Burm.), 
489! 

Thitsi (Burm.), 50G. 

Thitto (Burm.), 525. 

Thohar (H.), 577. 

Thobur (Bo.), 578. 

Tlrolkuri (B.), 497, 
582. 

Thona (P.), 598. 

Thon-phiyu (Burm.), 
569. 

Thoonia loth (H.), 
573. 

Thor (Bo.), 578. 

Thoi'a-pimpli (Bo.), 
527, 594. 

Thorligunj (Bo.), 458. 

Thuner (Kan.), 598. 

Thnno (IL), 598. 

Thuringi (M.), 459. 

Tia (B.), 548. 

Tid-danda (M.), 539. 

Tigfl-mushadi (M,), 
533. 
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Tiyagarjan (B.), 484. 
Tikhi (Bo.), 475. 
Tikhur (H. & B.), 480, 

49«. 
Tikkor (H.), 305. 
Tikor (B.), 481. 
Tikturaj (B.), 461. 
Tikul (B.), 491. 
Til (S., H., B. & Bo.), 

527, 594. 
Tila (S.), 594. 
Tilaka (S.), 594. 
Tilak (H.), 390. 
Tila-taila (S.), 594. 
Tilavana (Bo.), 494. 
Tili (P.), 594. 
Tiliakora (B.), 533. 
Til katel (H.), 594. 
TilUkada (M.), 498. 
Tilmin (Santai.), 594. 
Tilora (Sind.), 566. 
Timi (S. & B.), 550. 
Timur (Nep.), 539. 
Tinaburu (S.O.), 539. 
Tindisa 560. 
Tinduka (S.), 434. 
Tinis (B.), 512. 

Tinisa-segandun (S.), 

512. 
Tinkal (H.), 595. 
Tinkar (H.), 595. 
Tinkar Tankar (Pers.) 
595. 

Tiutidi (S.), 595. 

Tintil (B.), 590. 

Tintiri (S.), 532. 

Tinyri (Burma), 516- 

Tippa-tige (Tel.), 599. 

Tippa-tige-sattu (Tel.), 
599. " 

Tippa-tige vem (Tel.), 
599. 

Tippili (Siiig,), 590. 

Tir (H.), 594. 

Tiri (C. P.), 515. 

Tiri nitru (Malay.), 
587. 

Tirni (P. & Bo.). 470. 

Tirnut-patchie (M.), 
511 587. 

Tisi (H., B. & P.), 503, 
583. 

Tissi (Nep.), 524. 

Tita (B.), 295, 477. 

Titakunga (B.), 485. 

Titir (B.), 546. 
41 



Tittiri (S.), 546. 
Tivar (Bo.), 466. 
Tiwas (Bo.), 512. 
Toddamaram (Maly.), 

481. 
Todri-safed (P. & Bo.), 

506. 
Todrisurkh (H.), 474. 
Tokka (H.), 546. 
Tolut petta (M.), 546. 
Toora-ellay (M.), 503.' 
Torai (H. & Bo.), 504, 

584. 
Torathi (M.), 497. 
Torki (H. & P.), 498. 
Total-vadi (M.), 507. 
Totilla (Nep. & Sing.), 

588. 
Toung-than-gyee 

(Burm.), 592. 
Toyapippali (S.), 526. 
Trayamana (S.), 490. 
Trepatra (P.), 534. 
Tridhara-sehimd (H.), 

488. 
Tritolio (Goa.), 586. 
Trikalamalle (M.), 505. 
Trikantagati B.), 466. 
Trikimdri (Bo.), 534. 
Trinisha (S.), 482. 
Trinpali (H.), 505. 
Tripakshee (S.), 477. 
Tripungkee (H.), 477. 
Triputa (S.), 499. 
Triputi (S.), 502. 
Trivirit (S.), 185. 
Troja (M.), 523. 
Tsallu (Bulia.), 523. 
Tsalsuma (Bhutia.), 

523. 
Tsiagri-nuren (M.), 

484. 
Tubah' (Malay.), 483. 
Tudavullay (M.), 529, 

595. 
Tue (H.), 578. 
Tukhmferungmishk 

(H.), 485. 
Tukhm-i-balangu (Bo. 

& Pers.), 502, 583. 
Tukhm-raalanga (P.), 

525. 
Tukmi-gandna {Kasli.), 

587. 
Tula (S.), 508. 
Tulasa (Mar.), 588. 



Tulashi (S. & M.), 511, 

588. | 
Tulaihi-gida, (Kan.), 

588. 
Tulatipati (H.), 515, 
Tulidan (B.), 595. 
Tulka-pyre (M.), 514. 
Tulshi (H., B. & Bo.), 

511, 5S8. 
Tuma (Tel.), 561. 
Tumal (H.), 484. 
Tumala (S.), 484. 
Tumba (Bo.), 503. 
Tumbiii-ckeddi (M.), 

503. 
Tumbhul (H.), 497. 
Tumbi (M.), 121, 184. 
Tumburu (S.), 539. 
Tumika (M.), 484. 

Tumni (M.), 503. 

Tumra (H.), 539. 

Tun (H.), 473. 

Timaon (M.), 508. 

Tiang (P. & Kasli.), 
598. 

Timi (Bo.), 478. 

Tunkana (S.), 541. 

Tunumaram (M.), 473. 

Tupi (Nep.), 500. 

Tura, (Tam.), 579. 

Turai Bo. & P.), 584. 

Turan (B.), 540. 

Turi (Malay.), 575. 

Timnas (H.), 504.. 

Turmuz (B.), 504. 

Tmu (M.), 491. 

Tut (S.), 508. 

Tutha (S.), 575. 

Tutia (H.), 531, 575. 

Tutiri chettu (Tel.), 
560, 

Tutta (S.), 541, 560. 

Tutti (M.), 456. 

Tuvan (Bo.), 530. 

Tuvar (M.), 470. 

Tuver (Bo.), 470. 



Ubdie-narikaylum (S.), 

504. 
Ubklr (Arab.), 591, 
Uehclimta (Tel.), 575. 
Udajati (H.), 485. 
Udala (B.). 459 
Udalai (M.), 500. 
Ude-salam (Bo.), 513. 
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Udi (Cuth.), 569. 
Udid (Bo.), 514. 
Udis (U. P. & Nep.), 

459. 
Ud-silap (H.), 507, 

512, 513. 
Uduga cbeltu (Tel.), 

272. 
Udumbara (S.), 490, 

578. 
Udumber (S.), 490. 
Uerangyum (Tam.), 

482. 
Uffes (Arab.), 593. 
Ughaiputta (M.), 525. 
Ukh (H.), 524.. 
Ukra (RI.), 530. 
Ukshi (Bo. (Mar.), 471, 

370. 
Ulatchaudal (B.), 580. 
Ulatkambal (H. & B.), 

201, 456. 
TJlloo (H.), 535. 
Ullar-billar (P.), 476. 
Ulooka (S.), 545. 
Ulunnu (M.), 514. 
Uma (S.), 583. 
TJmar (H.), 578. 
Umari (M.), 464. 
Umattai (M.), 127, 482. 
Umatta vrikshaha (S.), 

482. 
Umbar (Bo.), 490, 57S. 
Umbar gular (Bo.), 

578. 
Umbu (P.), 509. 
Uinmughilan (Arab.), 

561. 
Umul-kuchi (B.), 470. 
Una (Sing.), 568. 
Undal (Bo.), 507. 
Undarbibi (Bo.), 500. 
Undera-cha-kan (Bo.), 

501. 
Undi (B.), 470, 569. 
Unnab (Bo.), 540. 
Upachakra (S.), 544. 
Upadyki (S.), 519. 
Upana (S.), 464. 
Uparaiitti (Mysore.), 

495. 
Upupoma (M.), 522. 
Uplia-kamal (Bo.), 5l0. 
Uppusanaga (M.), 479. 
Ur (H,), 545. 
Urid (H.), 514. 



Urai (H., P. & Bo.), 

476, 478. 
Usuhi usirika (E.), 515. 
Uahadhana (Bo.), 462. 
Ushak (Ind.Baz.), 484. 
Usira (S.), 462. 
Uskia (Tel.), 574. 
Uari (Tel.), 590. 
Uitarkhar (H.), 489. 
Uste (Tel.), 575. 
Ustra (S.), 545. 
Ustukhudus (Bo.), 469. 

502. 
Uslurak (Bo.), 531. 
Ut. 545. 

Utakantaka (S.), 485. 
Utakatara (H.), 485, 

534. 
Utangan (Bo.), 468. 
Utaujan (H.), 468. 
Utarani (Mar.), 576. 
Utarni (M. & Bo.), 481. 
Utigun (H.), 502. 
Utran (H.), 4S1, 576. 
Uva (M.), 4S3. 



Vabbula (Sans.), 561. 
Vachnag (Bo.), 457. 
Vad (Bo.), 490. 
Vada (M.), 490, 578. 
Vndaganneru (M,), 517. 
Vadalyarala 492. 
Vadarn-kottai (M.), 

461, 519. 
Vadanga (S.), 483. 
Vadenearni (M.), 530. 
Vadla-yarala (M.), 496. 
Vadulun (Bo.), 549. 
Vagati (M. & Bo.), 538. 
Vahiaa (S.), 508. 
Vair (Kash.), 517. 
Vaiva-rang (Bo.), 577. 
Vaj (Bo.), 457. 
Vajaradanti (S. & Bo.), 

467. 
Vajra-kanda (S.), 531 
Vajrakantaka (S.), 488. 
Vajra-valli (S.), 602. 
Vakapuspi (Bo.), 536. 
Vakeri-mul (H.), 470. 
Vakfiri-mula (Bo.), 470. 
Vakkali (M.), 462. 
Vakuchi (S.), 867, 409, 

513, 520. 
Valaka (S.), 463. 



Valakaka (S.), 548. 
Valermani (Malay.), 

493. 
Vallai-rmirdu (M.), 532, 

598. 
Vallai-pundu (M.), 

273, 459. 
Vallai sharurmai (M.), 

534. 
Vallai (M.), 483. 
Vallarai (M.), 486, 497, 

582. 
Vallari (Tam.), 577. 
Vallavam (M.), 472. 
Valli-kanji (M.), 522. 
Valli-kanjiram (M.), 

530. 
Valmilaku (M.), 227, 

516. 
Valnchi-bhaji (Bo.), 

492. 
Valuka (S. & B.), 492. 
Valid uwai (M.), 473. 
Valumbirikai (M.), 324. 

495. 
Vana-bhenda (Bo), 585. 
Vanakaridra (S.), 480, 

575. 
Vanamadhu snalii (S.\ 

528. 
Vanamalliga (S.), 500, 
Vanamimbuka (S.), 

493. 
Vana-mugali (M.), 529. 
Vana-palandam (S.), 

252, 535. 
Vanashempaga (S.), 

488. 
Vanalikta (S.), 530. 
Vanayamani (S.), 527. 
Vanchi-kanto (Guz.), 

561. 
Vandulun (Bo.), 539. 
Vatiga (M. & S.), 512, 

543, 588. 
Vaukaya (M.), 529. 
Vankuda (Tel.), 596. 
Vansa (S.), 568, 466. 
Vantulshi (S.), 511. 
Vartiha kranta (S.), 

507. 
Varanga (Bo.), 501. 
Varatika (S.), 546. 
Vardara (Bo.), 523, 
Varkati (Mar.), 324. 
Varuna (S.), 479, 574. 
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Vasa (T.), 264. 
Vasaka (S.), 265, 458. 
Viisanapulla (M.), 461. 
Vasha (Malay.), 585, 
Vashambu (M.), 264, 

457.. 
Vashanavi (M ), 457. 
Vashanup-pulla (Tam.), 

570. 
Vashira (S.), 504. 
Vastuk (S.), 474, 572. 
Vasuka (S.), 498. 
Vata (S.), 490, 578. 
Vatadalla (S.), 540. 
Vata-ghin (S.), 476. 
Vatta-killu-killuppai 

(M.), 479. 
Vattatirippi (M.), 528. 
Vattekanni (M.), 505. 
Vattuvalli (M.), 478. 
Vavadinga (Bo.), 485, 

486, 577. 
Vavala (Bo.), 498. 
Vavili (Tel), 601. 
Vayane (Bo.), 511. 
Vayavarna (Bo.), 479. 
Vayilettu (M.), 537, 

560. 
V'aykkavalai (M.), 524, 

532. 
Vayni (Bo.), 518. 
Vayu-vilamgam (Tam.), 

577. 
Vazhaip-pazham (M.), 

503, 509, 585. 
Vazhapazhathi (M.), 

477. 
Vchkali (Bo.), 517. 
Vedatalla (M.), 483. 
Vehkhand (Bo.), 264. 
Vekhand (Guj.), 264. 
Vekhario (Bo.), 498. 
Vekhariyo (Bo.), 498. 
Velaip-polam (M. T.), 

466, 567. 
Veldode (Bo.), 4B0. 
Veli-parutti (Tam.), 

576. 
Velivi (M.), 470. 
Vella damar (Tam.), 

601. 
Vella-cllay (M.), 509. 
Vellai kungiliyam (T.), 

601. 
Vellai-kunrikam (M.), 

536, 601. 



Vellai-maruda-maram 

(M.), 401, 532. 
Vellai-nodi-chi (Tam.), 

601. 
Vella kadamba (M.), 

462. 
Vella-kondri kam (T.), 

601. 
Vella-kunturukkam 

(T.), 601. 
Vellakurinji (M.), 520. 
Vellai (M.), 48S, 577. 
Vella lothi (M.), 4S3. 
Vellanangu (M.), 465. 
Vellari-verai (M.), 480. 
Vellay-putali (M.), 

530. 
Velleinyarel (M.), 487. 
Vellerku (M.), 470. 
Velligaram (Tel.), 595. 
Velliyya (M.), 542. 
Velluli telagadda (T.), 

273. 
Vembu (M.), 340, 506. 
Venda-kaya (Tel.), 

560. 
Vendayam (M.), 535. 
Vendl (M.), 496. 
Vengai maram (M.), 

520. 
Vengaram (Tam.), 595. 
Venivel (Bo.), 572. 
Venkaram (Tam.), 595. 
Venkurunji (M.), 466. 
Ventak-kaya (Malay.), 

560. 
Vepa (M.), 340. 
Verenda (B.), 523. 
Verk-kadalai (M.), 58. 
Verrieha-tarasi (M.), 

508. 
Verrinela vemu (Tel.), 

588. 
Verri-pala (Tel.), 600. 
Verushanaga kaya 

(M.), 58. 
Vetasa (S.), 470. 
Veti-uppa (Malas.), 

591. 
Vetpala virai (M.), 

538. 
Vettil (M.), 463. 
Vettilai (M.), 516, 349. 
Vetti ver (M.), 462. 
Vettra (S.), 570. 
Vhaneri (Bo.), 502. 



Vhekal (H.), 519. 
Vibhitaki (S.), 598. 
Vidanga (S.), 486, 

577. 
Vidara (S.), 511. 
Vidari (S.), 582. 
Videcha-pana (Mar.). 

349. 
Vidpune (M.), 479. 
Vika (Bo.), 500. 
Vikankat (S.), 494. 
Vilaiti-nil (H.), 498. 
Vilati-amli (Bo.), 487. 
Vilati-cliuna (H.), 531, 

541. 
Vilayatiafsantin (H. & 

Dec), 464. 
Vilayeti-chambeli 

(Bo.), 521. 
Vilayeti tamalcu (H. & 

B.), 510. 
Vilayiti-mehndi (H.), 

509. 
Vilayti-vakhandi (Bo. 

480. 
Vilpadri (M.), 484. 
Vihithee (M.), 470. 
Vilva-pazham (M.), 

269. 
Vinchku (Bo.), 506. 
Vingar (H.), 494. 
Vipitakha (S.), 598. 
Virali (M.), 484. 
Viraviriksha (S.), 483, 
Visha (S.), 457. 
Vishala (S.), 480. 
Visha-mandala (S.), 

479. 
Visha-mangil (M.), 479. 
Visha-mushti (S.), 531. 
Visha-shodhani (S.), 

498. 
Vishnugandhi (S.), 489. 
Vishnu-karandi (M.), 

489. 
Vishnu krant (M.), 

499. 
Visnugardhi (M.), 485. 
Vitusi (Kan.), 574. 
Vridhiidaraka (S.), 463. 

499. 
Vrihati (S.), 529. 
Vrikshaha (S.), 601. 
Vriscliikali (S.), 533. 
Vuir (Kash), 524. 
Vujri (S.), 577. 
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Vummaay (M,), 472, 

474. 
VurLuli (H.), '180, 

4S3. 
"Vusayley-keeray (M.), 

522, 530. 



Wad (Bo.), 578. 
Wagata (M.), 521. 
Wahiti (Bo.), 467. 
Wakhrna (Bo.), 457. 
Wal-ahalla (Sing.), 173. 
Wal-kindaran (Sing.), 
Wal-pat-padagam 

(Sing.), 587. 
Walsura (M.), 534, 538. 
Wander-roli (Bo.), 510. 
Wanna-rajah (Sing.), 

463. 
Wans (Guz.), 568. 
Waragudu (M.), 481. 
Warras (Bo.), 495. 
Warumba (P.), 596. 
Watpan (P.), 535. 
Wattatali (M.), 457. 
Wawrung (H.), 577. 
Winri (Kash.), 478. 
Wothalay (M.), 456, 

561. 
Wotiangil (Kash.), 472. 
Wu-lou-tzu (Chinese.), 

481. 
Wumb (Bo.), 510. 



Yajnadumbar (B.), 

578. 
Yamanai (Burm.), 581. 
Yaruani 472. 
Yan-zin (Burm.), 591. 
Yashada (S.), 543. 
Yashm (H.), 542. 
Yashti madhu (S.), 180, 

493. 
Yathilan (Burm.), 585. 
Yavakshara (S.), 542. 
Yavanala (S.), 539. 
Yebruj (H.), 66, 465. 
Yechinya (Burm.), 482. 
Yehela behada (Mar.), 

598. 
Yel (Bo.), 598. 
YeJIa (Bo.), 598. 
Yellu cheddie (M.), 

527 594. 
Yerniai (Tam.), 576. 
Yerkoli (M.), 471. 
Yerra-chitra (M,), 364. 
Yerrajuvi (M.), 490. 
Yeshti-madu (S.), 489. 
Yetti (M.), 248, 891, 

497, 531. 
Yetti-kottai (Tam,), 

248, 
Yippali (Kan.), 590. 
Young-zalai (Burm.), 

580. 
Your (Kash.), 524. 
Ysjudemaram (M.), 501. 



Zabakasturika (S.). 

491. 
Zaghu (Pers.), 583. 
Zaj (Arab.), 563. 
Zajul-akhjar (Arab.), 

575. 
Zake-sabz (Pers.), 575. 
Zake-safed (Pers.), 5f,3. 
Zaminkand (H.), 483. 
Zanda bidastara (Bo.), 

545. 
Zarasa (Bur.), 564. 
Zaravande-hindi 

(Arab, Pers.), 566. 
Zavd-qhobah (Pers.), 

576. 
Zarishk (Pers.), 293. 
Zarwand-i-gird (Ind. 

3az.), 464. 
Zarwand-i-tawil (Ind. 

Baz.), 463. 
Zatakasturika (S.), 

495, 581. 
Zehar-mohra (H.), 546, 

547. 
Zergul (P.), 470. 
Zharas (Bo.), 508. 
Zira (H.), 80, 82, 480. 
Zirnub birmi (H.), 59f 
Zufa (P. & Bo.), 510. 
Zufah-yabis (H.), 497- 
Zupha (H.), 497. 
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A-broma augusta, 261 
Abrns precatorius, 262 

cliemical composilioii of, 263 
pharmacological actiou c>f, 263 
therapeutic uses of, 263 
Acacia arabica, 44 

farnesiana, 437 

indica, 44 
Achillea nioschata, 423 
Accmitum, 47 

balfomii, 51, 52, 63, 54, 55 

cha^manlhum, 51, 54, 55 

dtinorrhizum, 51, 52, 53, 54, 55 

dissectimi, SI 

falconeri, 51 

ferox, 49, 50, 51, 52, 53, 54, 56 

gymnandrum, 51 

lieterophylloid.es, 51 

heterophyllum, 47, 49, 50, 51, 53, 
54, 55 

hookeri, 51 

jaduar, 51 

laciniatum, 50, 51, 52, 55 

lseve, 51, 52 

leucanthnm, 51 

luridum, 50, 51, 52, 54 

lycoctonum, 50, 52, 53, 64, 55 

moschatum, 51, 52 

irmltifidum, 49 

napelliis, 24, 44, 49, 50, 51, 53, 
54, 55, 56 

naviculare, 51 

palmatum, 48, 50, 51 

paperatum, 50 

polyschiza, 50 

rigidum, 49 

rotundifolium, 49, 51 

soongaricum , 51 

spicatum, 50, 51, 52, 55 

violaceum, 51 
Aconite, 18, 44, 47, 49, 51 

Indian, of commerce, 49, 50 

standardisation of, 52 

cliemical assay of, 54 

biological assay of, 55 

old classification, 49 

Stapf's classification, 51 

Hew classification, 50 
Acorus calainus, 264 
Adhatoda vasica, 26, 265 

chemistry of, 266 

therapeutic uses of, 267 



Ados: moschatellina, 423 
/Ugle marmelos, 44, '26, 269, 415 
therapeutic uses of, 270, 271 
cliemical composition of, 270 
Ailanth.ua maLaharica^ 26 
Ajmalicine, 374 
Ajmaline, 374 
Ajinalinine, 374 
Alangiuin lamarckii, 272 
/Ulimu! sattvmu, 273 

therapeutic uses of, 274, 275 
chemistry of, 273, 274 
Aloes, 22, 57 
uses of, 57 

import into India, 22, 58 
Aloe abyssimca, 57 
barbados, 57 
chiiieusis, 44, 57 
indica, 44, 57 
perryi, 57 
socotrina, 57 
vera, 57 
Alpinia galanga, 276 
Alstonia constricta, 44 
scholaris, 24, 26, 44, 278 
therapeutic uses of, 279 
Althcea ofncinalis, 24 
Amonium subulatum, 137 
Amygdala arnara, 44 

coTiimunis, 44 
Anacylus pyrethrutn, 44 
Anas nioschata, 423 
Andrographis paniculata, 280 
Anethum sowa, 218 
Aiiimal products, 544 

uses in indigetious medidne, 544 
Anise, 221 

oil, 222 
Anodecdron paniculatutn, 233. 
Auogeissus latifolia, 24 
Antiarin, a, /3 and y, 282 
Antiaris toxicaria, 281 

chemistry and pharraacology 
of, 282. 
Antiarol, 282 
Antilope dorcas, 423 
Arachia hypogoca, 24, 44, 58 
orcurrence of, 58. 
oil of, 58. 

comparison with olive oil, 58. 
uses of oil, 58. 
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Areca catechu, 24, 283 
chemistry of, 284. 
actiou and uses of, 285. 
Areca nut — See Areca catechu 
Argemoue mexicana, 286, 295 
Aristolochia indica, 44. 
reticulata, 44. 
serpentaria, 44. 
Arjuna, see Terminalia arjuna. 
Artemisia, 18, 40, 59 
Indian, species of, Gl 
occurreuce of, 61, 62 
san tonin conteiit of, 63 
Indian veisus Russian, 64 
cconomic possibilities of, 65 
Artemisia absinthium, 62 
bfevifolia, 18, 61 
rima, 60 
uampehiris, 62 
gallica, 61 
lercheila, 60 
maritima, 44, 59 
its occurreuce, 60, 61, 62 
its use in medieine in ancient 
times, 59 
Artemisia pauciflora, 60 
salsoloides, 62 
steclimanniana, 60 
vulgaris, 62 
Asafoetida, 171 
impori, 22 
export, 22 
Ascaridol, 90 

Asclepias curassavica, 232 
Asoka Tree — See Saraca indica 
Asphalt — See Silajit 
Aster argopliyllus, 423 
Asteriastigma inacrocarpa, 393, 396 
Astragalus gummifer, 44 
heratensis, 44 
strobiliferus, 44 
Atropa belladonna, 17, 24, 45, 06 
occurrence of, 66 
alkaloidal conteut of, 67 
Atropine, 128 
Ancklandia costus, 378 
Aucubin, 356 

Babchi — see Psoralia corylifolia 
Babri — see Rclipia prostata 
Bael — see ^gle marmelos 
Eakas — see Adbatoda vasica 
Balsamodendron mukul, 26, 287 

action and uses of, 288 
Balsamodendron myrrha, 45, 287, 

288 
Bala — see Sida cordifolia 
Barberry~see Berberis aristata. 



Bassia latifolia, 289 
chemistry of, 290 
tlierapeutic uses of, 291 
Bassia longifolia, 289 
chemistr}' of, 290 
tlierapeutic uses of, 291 
Bengal kino — see Butea froudosa 
Beiiiucasa cerifera, 423 
Berberine, 291, 296 
chemistry of, 296 
phannacological action of, 296 
therapentic uses of, 297 
i n malaria, 298 
in oriental sore, 299 
Berberine coutaiiiing plants, 291 
Berberis aristata, 24, 292 
asiatica, 292, 293 
coriacea, 293 
lycium, 292, 293 
nepalensis, 294 
vulgaris, 292, 294 
Betel chewing, 350 

effects of, 351 
Betel leaf — see Piper betel 
Betel nut — see Areca eatechu 
Betula lenta, 175 
Bhang — see Camiabis sativa 
Bikhaeonitiue, 52 
Bltvmea balsamifera, 113 
deusiflora, 113 
grandis, 113 
lacera, 113 
malcomii, 113 
Boerliaavia decnmbcns, 233 
Boerliaavia diffusa, 9, 26, 300 
chemistry of, 301 
phaniiacology of, 302 
therapeutic uses of, 303, 304 
Bombax malabaricuin, 26 
Bouduc nut, 307 
Bos indicus, 423 
Botanical observations on select 

plants, 13 
Bralimi — see Herpestis monniera 
Brassica campestris, 45 
juncea, 45 
nigra, 45 
oleracea, 423 
Brucea abyssiniea, 356 
Brucea sumatrana, 356 
Huchaiiatiia latifola, 437 
Butea froudosa, 24, 26, 45, 305 
chemistry and uses of, 306 
Caesalpinia bonducella, 24, 307 

pharmacological action and 
tlierapeutic uses of, 30S 
Caffeiue liabitual use of, 68, 69 
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Calotropis gigantea, 233, 309 
chemistry atid uses of, 310 

Calotropis procera, 309 

Calycoptcris floribmida, 26 

Cambogia indica, 24 

Camcllia thea, 45 
theifera, 45, 68 
habitual use of, 69 
Indian resources of, 70, 71 
mannfacturt; of cafteine from, 

72, 73 
Camphor, 22, 113 

import of, 22 

export of, 23 

mauufacLure of, 114 

Japanese, 115 

trees, 113 
camphor content of, 116 
Canad ne, 296 
Cauna' i s sativa or indica, 24, 45, 

73, 397 
cultivatioii of, 75 
chemistry of, 76 
euphoric use of, 77 
preparatiuns, smokiug of, 79 

Cannabinol, 76 
Capra ibcx, 423 

Caraway seed, see Caruni carui 
Cardamom, see Elettaria carda- 
niomum 
tlie greater, see Amonium snbula- 
tum 
Cariea papaya, 311 

chemistry of, 312 
Carpaine, 312 
Carposide, 312 
Carpotroclie brasiliensis, 393 
Caruni carui, 45, 80 
copticum, 45, 81, 82 
luauufacture of thvmol from, 83, 

84, 85 
Seed, export of, 84 
Carvophyllus aroniaticus, 88 
Cassia acutifolia, 45, 88, 89 
angustifolia, 45, 87 
ciniiaiuoii, 120 
fistula, 24, 25 
lignea, 120 
obovata, 88 
Castor oil, 237 

chemistry of, 238 
economic aspects of, 238 
seeds, 237 
Catechu nigrnm, 24, 437 
Cephalandra indica, 9, 313 
chemistry of, 314 
cliuical trials of, 315 
therapeutic uses of, 316 



Cestrum noctunnmi, 424 
Cliaras, see Cannahis sativa 
Chaulnioogra oil, 393, 400 
chemistry of, 394 
pharniaeology of, 395 
therapeutic uses of, 397 
and its ethyl esters, intramus- 

cular admhiistration, 398 
.sodium salts of tlie fatty aicds 
of, 399 
Cliaulmoagric aeid, 395 
Clienopodium ambrosoides, 45, 89 
chemistry of, 90 
ecouomic aspects of, 92, 93, 94 
clienopodium album, 91 
authelmiutica, 91 
blitutu, 91 
botrvs, 83, 91 
oil, 89, 90, 91, 92 
Indian and American, 91, 92 
methods of imiiroyement, 93, 94 
Cliliatim, see Alstonia seholaris 
Chiretta, 251 
Chir pine, 223 
Ciucliotia, 18 

bark, export of, 23 
other alkaloids of, 105 
tlieir efficacy, 111 
total alkaloids of, 108 
plantatious, exteiision of, 100 
species of, suited to India, 106 
febrifuge, 35, 108, 109, 112 
aualysis of, 109, 110 
Cinchoua calisaya, 96 
calsopera, 96 
cordifolia, 96 
cortcx, 95 
Indian species, 96 
josephiana, 96 
laucifolia, 96 
lcdgeriana, 96, 98, 106, 107, 108, 

110 
micrautha, 96 
oflicinalis, 96, 108, 108 
paludiana, 96 
roTwsla, 96, 98, 106, 107 
suecirabra, 45, 96, 98, 106, 107, 110 
trianre, 96 
Cinchonidiue, 108, 109, UI 
Cinchonine, 108, 109 
Ciunabar, 416 
Cinnamon, 117 

use in medicine, 118 
cultivation, 119 
oil, compositiou of, 118 
Cinnatnonmm campliora, 45, 113 
glanduliferum, 120, 121 
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tamala, 118, 120 
zeylanicum, 45, 117, 119 
Cinosternon petmsylvanianum, 423 
Citrullus colocynthis, 45, 121 
Citrus aurautium, 45 
Citrus niedica var, acida, 123 
var. limonis, 123 
plantatioiis, 124 
Cloves, 86 

Clusia eluteria, 423 
Cobra, Indian, 436 
Cocaine, 159, 161 
liabit, effects of, 166 
iti India, 161 
the preseut estent of, 163 
traffic ia, 164 

Tole of Far East, 165 
import of, 22 
Cocculus iudicus, 24 
Cod liver oil, its import, 22 
Codamine, 206 
Codcine, 206, 207 
Coffea arabica, 45, 68 
habitual use of, 69 
Indian resources of, 70, 71 
Coffec, aee Coffea aiabica 
Colchicuni, 125 
Indian, 126 
autumnale, 19, 45, 125 
luteum, 19, 45, 125 
speciosum, 126 
Colchicine, 126 
Colloturiiie, 390 
Colocynth, 121 
its usc iu medicine, 122, 123 
chemistry of, 122 
Colocynthin, 122 
Common bazar medicines, of India, 

560 uaea of, 560 
Conessi bark, see Holarrhena anti- 

dysenterica 
Conessme, 328, 329 
pharmacological aelion of, 329, 330 
cliuical trials of, 334 
Convolvulus scammonia, 45 
Coptis teeta, 295 
Cordia rnnrphii, 424 
Corialidnnn sativum, 45 
Coscinium fenestratum , 295 
Cotaruiue hydrocliloride, 216 
Crocodilus vulgaris, 423 
Crocus sativus, 316 
Crotalatria juncea, 75 
Croton tiglium, 24, 45 
Cryptopine, 206 
Cryptocorvne spiralis, 232 
Cubeb, 227 
oil, 227, 228 



Cucumis hardwickii, 121 
pseudo-colocynthis, 121 
trigonus, 121 
Cucurbita maxima, 45 
Cuniiiram cyminum, 82 

matiufacture of thvmol ironi, 
83 
fructns, 24 
Cymbopogon nardus, 192 
Daboia russelli vel elegans, 439 
Datura, bee Datura stramonium 
fastuosa, 24, 45, 128 
chemistry of, 128 
stramonium, 127 

chemistry of, 128 
metel, 45 
Deadly nightshade, see Atropa bella- 

donna 
Dicotyles torqnatus, 423 
Digitalis, see Digitalis purpnrea 
alba, 129 
ambigua, 129 
canipauulata, 129 
leaf, 135 
lutea, 129 
preparations, 134 

va'riations in poteney of, 134 
purpurea, 45, 129 
cultivation of, 130 
collection and storage, 131 
therapeutic activity of, 132 
bio-assay of, 133 
Dili, 218 
oil, 219 
Dita bark, 278 
Dorcma ammoniacum, 45 
Drugs, adulleration of, 42 
pharmacopoeial and allied, 17, 18, 

19 
their oecurrence in India, 18 
effect of soil and scason on, 19 
indigeiious, see Indigenous drugs 
cffieacions. 26 

Iadia's foreign trade in, 20 
comparison of import and esport, 

21 
imported, Table of, 22 
exported, Table of, 23 
other, exported, list of, 24 
used in indigenous medicine, 25 
matiufacture of, 30 
difficnlties iu, 31 
erude, use of, 34 
cultivation, 37, 38 
of mineral and aninial origin, 413 
Dr_vohalaiiops canipbora, ll4 
iScliis carinata, 440 
Eclipta prostata, 26 
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Ulettaria cardamomum, 136 
"Ephedra, 137 

species of, 138, 139 
Indian, distribution of, 142, 143, 
144 
clinical uses of, 155 
tincture, 157 

use in epidemic dropsy, 158 
"Ephedra alata, 139, 149 
californica, 149 
distaehya, 138 
'equisetina, 140, 147 
frasrilis, 139 
foliata, 139, 142, 146 
gerardiana, 138, 139, 140, 143, 144, 
146, 147, 148 

intermedia, 138, 139, 140, 143, 146, 

148, 149 
monostachya, 138 
nebrodensis, 139, 144, 146, 147, 148 
nevadensis, 149 
pachyclada, 138, 139, 144, 145 
peduncularis, 139, 143 
siiiica, 147 
trifurca, 149 
vulgaris, 24, 35, 45, 137, 138, 140, 

143 

Ephedrme, 137, 140, 389 

in the treatment of astlima, 155, 

156 
chemistry of, 140, 141 
variation of, due to species, 145, 

146, 147, 148 
pbarinacological action of, 153 
as a cardiac stimulant, 157, 158 
content, species of plants, 146, 

147, 148 

variation due to altitude, 149 
rainfall, 150 
season, 151 
effect of storage on, 152 
"Erytkrosylon coca, 45, 159 

euphoric uses of, 160 
Erodiuiu moschatuni, 423 
Buealyptus, 18, 168 

trees, distribution of, 168 
oil, Indian, 169 
export from Australia, 170 

Bucalyptus citriodora, 168 

crebra, 169 

dmnosa, 167 

globulus/45, 107 

rostrata, 168 

tereticornis, 169 
Bucalyptol,, 168 
ISugenia .earyopliyllata, 45, 86 



crcmilatus, 171 

hamiltonianus, 170 

pendulus, 171 

tingcns, 45, 170 
Euphorbia ipecacuanha, 233 

neriifolia, 310 

pilulifera, 318 
Euonymus atropurpureus, 45, 170, 

171 
Femiel, 172 

fruit, 173 
comparison of different varieties, 
174 
Ferula alliacea, 171 

foetida, 46, 171 

galbaniflua, 171 

narthex, 19, 46, 172 
.suinbul, 423 
Flora iudica, 13 
Fceniculum panniorium, 174 

vulgare, 46, 172 
Formachidis test, 441 
Foxglove, see Digitalis purpurea 
Fusanus acuminatus, 243 

spicatus, 243 
Galangal, its esport, 23 
Ganja, see Cannabis sativa 
Garlic, see Alliuin sativum 
Gaultheria 174 

oil of, 175 

economic aspects of, 176 

fragrantissima, 174 
occurrence of, 175 

procumbens, 46, 175 
Gentiati, 177 

Indian, 178 
Gentiana decumbens, 178 

kurroo, 20, 177, 178, 179, 251 

lutea, 20, 177, 178. 

tenella, 178 
Geraniurn triste, 423 
Gillenia stipulacea, 233 
Ginger, 257 

cliemical composition cf, 258 

economic aspects of, 258 

expott of, 259 
Glandula? rottlera, 338 
Glucokenin, 314 
Glycyrrhiza glabra, 180 
Gnoscopine, 206 
Gossypiurn herbaceilm, 58 
Groimd nut oil, 58 
Guarea grandiflora, 423 
Gugui, see Balsamodendron mukai 
Gyrnnerna sylvestre, 319 

cliemistry and pliarmacologv of, 

320 
tlierapeutic nscs of, 321, 322 
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Gynineinic acid, 320 
Gynocardia odorata, 393, 3S6 
Harmal, see Peganum harmala 
Harmaline, 348 
Ilannalol, 348 
Ilarnmie, 348 

Hedyotis auricularia, 323, 324 
Helicteres isora, 324 
Hemidesmus indica, 24 

indicus, 182 
Hewp, .see Cannabis indica 
Heubane, 183 

Herpe&tis monniera, 26, 325 
Hibiscus cannabinus, 75 
I-Iibiscus abelmoachus, 423 
Hing, see Ferula foctida 
Holarrhena antidyscnterica, 26, 35, 
42, 326, 327, 330 
chemistry of, 327 
pharmacalogy of, 328, 329 
total alkaloids, pharmacological 

acLion of, 330, 331 
therapeutic uses of, 332 
standardised extract of bark,, 

333 
climcal trials of, 335 
congolensis, 327, 328 
Ilolarrhenine, 328 
Ilydnocarpic acid, 395 
Hydnocarpus alcalce, 396 
alpina, 393 

aiithelniinUca, 392, 393, 396, 397 
castanea, 393 
curtisii, 393 
hutchinsonii, 393 
subfalcata, 393 
Hvdnocarpus vetienata, 393, 396 
wightiana, 26, 391, 396 
woodii, 393 
oil, 394, 399 
fatty acids of, 399 
Hydrastine, 296 
Hydrastis canadensis, 292 
Hydrocotaniine, 206 
Hydrocotyle asiatica, 325 
Hyoscmej 128 
Hyoscyatnine, 128 
Hyoscyamus niger, 18, 46, 183 
cultivatioii of, 184 
reticnlatus, 183 
mnticus, 183 
Hyssopus officinalis, 423 
Iles paraguayensis, 69 
Illicium griffithii, 223 

verum, 222 
Indaconitine, 51 
Indigenong drugs, Indian, 1 

historical and general, 1, 2 



cvolution of, 4 
necessity of r"search in, 9 
researcli on scientific linen, ltt 1 
historical survey of researcli 

in, 11 
literature ou, 13 
clifncullies of researcli in, 14 
tliree aspects of the problem 

of rehearch on, 16, 17 
references to, 43 
Indigenous lierbs, identification of, 

27 
Indigenous systcms, 7 

attempts al revival of, 7 
diiliculties of revival of, 7 
Inorganic produets, 541 

uses in indigenous medicine, 541' 
Ipecacuanha, Indian subslitutcs of,. 
232 
cultivatioii in India, 233 
roots, enietine content of, 234 
Ipomoia liederacea, 24, 185 
muricata, 186 
orizabensis, 46 
purga, 46, 185, 186 
lurpetlmin, 185, 186 
Isorottlerin, 339 
IspagUula, see Plantago ovata 
Jalap, 18, 185 
Indian, 186 
Jateorhiza calumba, 46 
Juniper, 18, 187 

oil, 187, 188 
Juniperus communis, 18, 46, 187 

maeropoda, 46, 188 
Kalmegli, 280 

Kamala, see Mallotus Pliilippinensis- 
Kiuabureau, 101 
Kaurus cainpliora, 113 
Kurchi, see Holarrhena antidyseti- 

terica 
Rurchicine, 328 
Kurchine, 328 
Kurchi bisniulh iodide, 328, 335, 

336 
Kut, see Saussurea lappa 
Lageuaria vulgaris, 423 
r.antliopine, 206 
Ivaudanine, 206 
Ivaudanosine, 206 
Lavang, see Caryopliyllus aroma- 

ticus 
Lawsonia inermis, 423 
Ivemon tree, 123 

I/ilac, Indian ?ee Melia azadirachta 
Ivime tree, 123 

Limnophila gratioloides,. 114 
Ivinseed, 46 
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Limun usUalissimiun, 46 
Liquorice, 180 
Indian, 181 
wild, root, 262 
Lohelia, 46 
inflata, 46 
nicotiatlifolia, 46 
Lodh tree, see Symplocos racemosa 
Loturidiue, 390 
Lotivriiie, 390 
Lycaconitine, 52 
Mahna tree, see Iiassia latifolia 
Makaradhwaja, 414 
iti Hindu medicine, 415 
composition and pharmacology of, 

416, 417 
experinieutal findings, 418, 419 
thenipeutic uses of, 420 
Mallolus philippinensis 338 
action and uses of, 339 
Malva moschata, 423 
Mansonia ovata, 356 
Margosic acid, 341 
Margosine, 341 
Markiug nut, see Semicarpus ana- 

cardium 
Marmelosin, 270. 
Materia Mediea, Indian, 1, 447 
literature on 449 
rcference in the Vedas, 1, 2 
works of Charaka aud Sus- 

rnta, 2 
Bhoja Probandha, 2 
of Hindustan, Ainslie, 13 
of Madras, 13 
Sanskrit, 11, 13 
Kalpastaiium, 11 
Persian, 12 

Abu Mansur Muwaffaq's, 12 
T>hakhira-i-khwarazni sliahi, 12 
Sluili-nama, 12 
Meconidine, 206 
Medicinal plants, Indian, 456 
Medicine, Hindu, 2 
its progress, 2 
systems of, 2 
in drug therapy and toxicology, 

2 
its antiquity, 2, 4 
Indian, decay of, 4 

cause of decline, 5 
Tibbi, see Moliammedan below 
Greek, 2, 5 
Roman, 2 

Moliammedan, 5, 12 
Arabian, 5, 6 

influence of Persian Jundi-sliapor 
school on, 6 



its decline, C 
proprietary, 41 
patent, import of, 22 
western, 6, 18 
its advent, 6 
Melia azadirachta, 26, 340 
chemistry of, 341 
pharmacology of, 342 
therapeutic uses of, 343 
Mentha, 18 
acpiatica, 189 
arvensis, 46, 188 

var. piperascens, 190 
cauadensis, 190 
incana, 188 
piperita, 46, 189, 190 

var. officinalis and vulgaris, 190 
puteginm, 192 
sativa, 188 
viridis, 82, 188 
Menthol, see Mentha arvensis 

synthetic, 192 
Mexican poppy, see Argemone 

mexieana 
Mimulus mosehatus, 423 
Miut oil, 189 
Mirabilis longiflora, 424 
Mottarda didyma, 82 
punctata, 82 

Moodnoga oil, 306 
jMoringa aptera, 346 
Moringa pterygosperma, 344 

chemistry, pharmacology and 
therapeutic uses of, 346* 

Morphia, its import, 22 
Morpliine, 206, 207 
Moscliaria piuiiatifide, 423 
Moselioxylon swartzii, 423 
Moschus moscliiferus, 422 
Musk, 422 

in the auiraal and vegetable 
kingdoui, 423 _ 

commercial varietieH of, 424 

composition of, 424 

adulteration of, 425 

artificial, 426 

pharmacology of, 427 

its action on higher centre's, 427 

action on blood, 423 

action on the respiratorv systein, 
429 

in medicine, 430 

tincture of, 431 
Mustela foina, 423 
Mylabris, 193 

Indian, 194 

chicorii, 193, 194 
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pnsliilata, 193, 194 

sidffi, 194 
Myogal moschata, 423 
Myrislica fragrans, 46, 195 

malabarica, 195 
Naja Naja vel 'fripndians, 439 
Narcotine, 206, 207, 211 

chemistry of, 211 

pliarmacology of, 212 

therapentic uses o£, 213 

m malaria, 214 

some effects of, 215 

economic aspects of, 216 

synergistic effect of, 217 
Naregamia alata, 232 
Neopine, 206 

Nim (Neetu), see Melia azadiraclita 
Nuttneg, 195 
Nux vomica, 248 
export of, 23 
economic aspects of, 249 
Ocimum viride, 416 
Ocuba japonica, 356 
Oleander, yellow, see Thevetia 

neviifolia 
Olive oil, 58, 59 
Onchoba ecliinata, 393 
Ood, see Ailantluis malabarica 
Opium, 22, 196, 200 

in the iiidigenous inedicine, 201 

production in India, 202 

state monopoly of ; 203 

chemical compositiou of, 206 

euplioric uses of, 207 

distribution of, Government policy 
on, 208 

■consumption in India, 209 

effects • of , ou blood sngar and 
albuniinuria, 210 

addiction, psychological effects 
of, 210 

in malaria, 213 

import of, 22 
Ovibos moschatus, 423 
Palmatisme, 52 
Papaver setigerum, 197, 200 

somniferam, 24, 4§, 196 
Papaveramine, 206 
Papaverine, 206 
Papaya tree, see Carica papava 
Pedalium n:urex, 424 
Peganum harmala, 26, 347 
Pelargonium uoctuolens, 423 
Peppermint oil, 190 

economic aspects of, 190 
foreign, 191 
Peturaga cingul, 424 . . 



Peucedanmn graveolens, 46, 218 

sowa, 218 
Pharmacographia, Hanbury's 13 
Fluoldger's, 13 

Indica, Wardeu and Hooper, 14 
Fliarmacopaia, Bengal, O'Sliaugh- 
nessy, 13 
snpplement to the, Moliideen 

Sheriff, 13 
of India, Waring, 13 
Ficrasmin, 220 

Ficrasma. excelsa, 20, 220, 225 
nepalensis, 220 
quassioides, 20, 220 
Picrccna excelsa, 46 
Ficrorhiza kurrooa, 24, 46, 177, 179 
Pinipinella aiiisum, 46, 221 
I'ines, American and French, 224 
Indian, 225 

Forests, economic aspects of, 225, 
226 

rinus excelsa, 225 
echinata, 224 
heterophylla, 224 
khasya, 225 
longifolia, 46, 223 ' 
maritima, 225 
palustris, 224 
serotina ; 224 
svlvestris, 225 
tada, 224 
Piper betle, 284, 285, 349, 416 

chemistry and pharmacologv of, 
350 
cubeba, 46, 227 
longum, 24 
nigrum, 24 
Pistaeia iategerrima, 352 
Plantago amplesicaulis, 355 
brachyphylla, 355 
lanceolata, 355, 356 
major, 355, 356 
media, 356 

ovata, 26, 46, 333, 338, 354 
use in indigeiious medicine, 355 
chemistry of, 356 
phartnacology of, 357 
tlierapeutic nses of, 358 
in chronic bacillary dysenterv, 
359 

amcebic dysentery, 359 
constipation, 359 
in hill diarrhoea, 360 
mode of aetion of, 362 
dosage and modes of admmis- 
_ tration, 361 
psyllium, 355. 
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Piatu, remedies, m scorpiou-sting, 

554 in snake-bite, 551 
Plaiits, colitaining arsenic, 558 
coutaining barium, 559 
contaiumg liydrocyanic acid and 
cyanogcnctic glucosides, 558 
eontaining lead, 559 
eontaining oxalic acid, 559 
Plumbagiu, 365 
Plmnbago rosea, 304 
zeylaiiica, 384 
cliemistry and pharniacology of, 
365 
Podophyllum emodi, 18, 46, 228 
economic aspects of, 230 
indica, 24 
peltatum, 229, 230 
resin, 229 
Polygala senega, 46 
Pongamia glabra, 366 
Popp3', 196 
capsules, 197 
medical uses of, 198 
euphoric us,es of, 199 
cultivatiou, decrease of, 204 
conlrol over, 205 
rorphyroxin, 206 
Post, 199' 

Pseudo-aconitine, 52 
Pseudo-ephedrine, 140, 141 

variation of, due to species, 149 
coutent, 149 

pharmacological action of, 153 
itt the treatmelit of asthiiw, 155, 

156 
as a cardiac stimulant, 157, 158 
difference in action frotn ephe- 
drine, 154, 155 
Pseiido-morphme, 200 
Pseudo-papaverine, 206 
Psoralea corylifolia, 26, 367 
chemistry of, 368 
pharniacology of, 369 
Iherapentic uses of, 370 
clinical trials of, 371 
Psycholria ipecacuanha, 46, 231 
Punaruava, see Bcerhaavk diffusa 
Funamavine, 304 
Quassiiii, 220 
Quinetuiii, 110 
Qmnidine, 108, 109, 1U 
Quininuiii, 110 
Quinine, 96 

salts, import of, 22 
supply in India, 97 
requirements of India, 98 
consumption her head-,' 99 
price of, 102 



adulteratiou of, 103 
cost of productioa of, 104 
effect on parasites, 111 
Quiuoidine, 111 
Rainvolfia berpentiua, 373 

chemislry and phaimacology of„ 

374 
therapeutic uses of, 375 
Rlieum emodi, 46, 235 

cultivatiou iu India, 236 
moorcroftianum, 235 
officinale, 235 
palmalum, 235 
spiciforme, 235 
webbiarmm, 235 
Rhubarb, Indian, 235 
Rhyncosia adenodes, 356 
Riciuus communis, 24, 46, 237 

viridis, 237 
Rosa damascena, 46, 239 

moschata, 423 
Rose, 239 

cultivatiou, 240 
Rottlera, see Mallotus philippitt- 

ensis 
Rottlerine, 339 
Rmuex nepalensis, 238 
Saccharine, its import, 22 
Saccolabium papillosum, 182 
Saffron, see Crocus sativus 
Salvia tcgyptiaca, 356 
Salvia lanata, 379 
Satidalwood, 241 

Indian, 242 
Sandalwood oil, chemistry of, 243 
medical uses ,of, 244 
economic possibililies of, 244 
export of, 245 
A.nstraliau, 246 
Santalum album, 24, 241 
lanceolatum, 247 
preissianum, 243 
Santonin, see Arle nisia maritim» 
Saraca indica, 9, 26, 376 
Sarcostemma glabra, 233 
Sarsaparilla, >82 

preparations, import, 22 
Sarsoe radix, 182 
Saussnrea lappa, 24, 26, 377 
chemistry of, 379 
pharniacology of, 380 
therapeutic uses of, 381 
in bronchial asthma, 382 
dosage and mode of action> 
382, 383 
Saussitrine, 379, SSO 
action of, 381, 382 
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Scilla bohenackeri, 252 

indica, 19, 252 
bio-assay of, '254 

luaulima, 19 
Scorpion-sting, treatment of, 553 
Scorpiou venom, 555 

pharmacological acLion of, 55b 
Semeearpus aiiacardiuin, 385 
Senua, 87 

its export, 23 

Indian, 87 

lmmilis, 387 

rhombiiolia, 387 

spiuosa, 387 
Silajit, 432 

cheniistry of, 433 

ortjanie constitnents of, 435 

mineral constitnents of ; 435 

thcrapeutic uses of, 436 

in diabetes, 437 

wliite, 434 
Siuml, see Bombux lnalabancuui 
Smilas ornata, 182 

officinalis, 182 
Snake venom, 439 
Scjuill, Indian, 252 

aetive glucosides of, 253 
Stercnlia Acuniiuala, 69 
Slorax, impovt of, 22 
Strophantbus, 46, 247 
Strvehnine maimfacture, 2S0 
Strvcliuos blanda, 248 

ignatii, 250 

nux vomica, 46, 248 
Styrax henzoin, 46 
Stypticine, 216 
Swallow-wort, 309 
Swertia anRUStifolia, 251 

clrirata, 24, 251 

corymbosa, 251 

decussata, 251 

pukhella, 251 
S}"mplocns raceniosa, 390 
Tauiarindus indica, 46 
Taraktogenos kitrzii, 47, 381, 396 
Tarasacum offcinale, 47 
Tea plant, see Camellia theifera 
Tea dust, its export, 23 
Telakncha, see Ceplmlatidra indica 
Terminalia arjuna, 26, 401 
chemistry of, 402 
mineral " constituents of tlie 

bark of, 403 
Uieraperttic uses of, 404 

belerica, 403, 404 

bialata, 403, 404 

catappa, 403, 404 

cliebnla, 24, 47, 403, 404, 437 



citriua, 403, 404 

coriacea, 403, 404 

manii, 403 

myriocarpa, 403, 404 

oliveri, 403, 404 

pallida, 403, 404 
Penim, Tiunevelly, 88 
Scrjania curassaviea, 423 
ftcrpentine, 374 
Serpeutinme, 374 
Pliorea robusta, 437 
Sida Altliirifolia, 387 

caprinifolia, 387 

cordifolia, 26, 387, 427, 437 
uses ia indigenous medicine, 
388 

chemistry and pharmacology 
of, 389 

paniculata, 403, 404 

pyrifolia, 402, 404 

travancoreusis, 402, 403 

tomentosa, 403, 404, 437 
riialictrum foliolosuui, 295 
Thebaine, 206 
Thevctia tieriifolia, 405 

pJiarmacologv and therapcutic 
valuc of, 406 
'fberctin, 405 

Thvmol, see Cuminmn cymimim 
l'liynms vulgaris, 47, 82, 83, 391 

zvffis, 82 
Toddalia aculeata, 295, 407 

clicmistrv and phamiaeolotjy 
of, 407 
Tribulus terrestris, 408 
Tritopine, 206 
Tylophora aathmatica, 232 
Uncaria ganibier, 47 
Upas tree, see Antiaris toxiearia 
Urginea indica, 24, 47, 252 
hioasaay of, 254 

niaritima, 252, 254 

scilla, 252 

bio-assay of, 254 
Valerian, 255 

Indian, 256 
Varleriaiia hardwickii, 256 

indica, 18 

officinale, 47, 255, 256 

wallicliii, 47, 255 

Vasicine, phanuacology of, 266, 267 
Venom, c o h r a, pharmacological 
aetion of, 442 
daboia, pharmacological aetion of, 

443 
snakc, 439 
pliysicul aud cliemical charac- 
teristica of, 440 
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composititm of, 441 
tlierapeutic uses of, 444 
"Vernonia antliehiiintiea, 40!) 
chemistry and tlierapeutic 
of, 410 
"Viburaum fo^tidtttn, 47 
pruuifolium, 47 



Viper, Indian, 436 

Vitex peduncularis, 411 

Wintergi-een, 174 

Wonnseed, see Artemisia maiitima 

Wrightia lincetoria, 927 

Zmgiber ofieinale, 24, 47, 257 



